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S U M M A R Y
From May 1988 to January 1990 the Bureau of Reclamation, under an
interagency agreement with the Bonneville Power Administration, conducted the
water supply analysis required by Task II of the Northwest Power Planning
Council's (Council) approval of predesign work on the Yakima/Klickitat
Production Project. The purposes of the analysis were to (1) document the
adequacy of water supplies (quantity and quality) for the proposed artificial
production facilities, and for anadromous fish spawning, incubation, rearing,
and migration in the Yakima and Klickitat Rivers and their tributaries; (2)
determine the availability and quality of existing anadromous fish habitat in
both basins; (3) document existing constraints to achieving anadromous fish
production potentials in both basins; and (4) develop a listing of streams in
both basins where existing water supplies, access, and habitat are adequate
for anadromous fish production; where water supplies, access, and habitat
would be adequate if improvements were made and agreements reached with
existing water users; and where existing water supplies, access, and habitat
are inadequate or unattainable in the near term (<lo years). The results of
the water supply analysis will be reviewed by project managers and a technical
work group, and recommendations will be made to the Council for any changes
needed in the location and/or design of the proposed production project
facilities.
FACILITY WATER SUPPLIES
Yakima Basin
The results of the analysis of water supplies (quantity and quality) for
the artificial production facilities are summarized in table A. In the Yakima
basin, surface water quantities are adequate to meet the projected needs of
the proposed facilities at the Prosser, Wapato Canal, Cle Elum, and Oak Flats
sites. The proposed facilities at the Wapato Canal and Oak Flats sites would
obtain all or part of their surface water supply from water diverted for
irrigation by the Wapato Irrigation Project and the Naches-Selah Irrigation
District, respectively; thus, fish facility operations and water needs should
be closely coordinated with these entities.
The adequacy of surface water quantities to meet the projected needs of
the proposed facilities at the Buckskin site uncertain. Flow data for
Buckskin and Nelson Springs indicates that their combined flow during winter
and spring may be about 8 cubic feet per second (cfs) whereas the projected
need of the fish facilities during this period is up to 9 cfs. Further
monitoring of the flows at this site should be conducted from November through
April to determine if surface flows during these months are adequate to meet
facility needs.
The quality of the surface water is probably adequate for the proposed
fish culture uses at the Wapato Canal, Cle Elum, and Oak Flats sites, but
appears to be questionable at the Prosser and Buckskin sites. A few water
quality parameters from surface water samples at the Wapato Canal, Cle Elum,
A
Table A .--Summary of the Adequacy of Water Quantity and Quality
for the Proposed Yakima/Klickitat Production Project Facilities.
tacrllty  Site
and Water Supply
Adequacy  ot
Water Quantity
Adequacy  ot
Water Quality
Prosser
Surface  water Adeauate
Ground water Adequate
Wapato  Canal Adequate--However,
early March diversions
need to be coordinated
with the Wapato
Irrigation  Project.
Cle Elum
Surface  water Adeouate
Ground rater
Oak Flats
Surface  water
Ground  water
Buckskin
Surface  water
Ground  water Inadequate
Cascade  Springs
River water Adequate
Spring water
Probably  adequate--How-
ever, additional  wells
will be needed.
Probably  adequate--Need
to coordinate  water
dfversions  with Naches-
Selah Irrigation
District.
Inadequate--150  gpm
maximum
Marginally  adequate--  '
additional  data needed
Marginally  adequate--
Some minor  reprogram-
ming of facility
requirements  may be
needed.
Questionable--Several
parameters  do not meet Alaska
aquaculture  criteria. Further
evaluation  of data is needed.
Probably  adequate--A  few
parameters  do not meet Alaska
aquaculture  criteria.
Further  evaluation  of data
Is needed.
Probably  adequate--A  few
parameters  do not meet Alaska
aquaculture  criteria.
Further  evaluation  of data
is needed.
Probably  adequate--A  few
parameters  do not meet Alaska
aquaculture  criteria.
Further  evaluation  of data
is needed.
Probably  adequate--A  few
parameters  do not meet Alaska
aquaculture  criteria.
Further  evaluation  of data
is needed.
Probably  adequate--A  few
parameters  do not meet Alaska
aquaculture  criteria.
Further  evaluation  of data
is needed.
Probably  adequate--A  few
parameters  do not meet Alaska
aquaculture  criteria.
Further  evaluation  of data
is needed.
Questionable--Several  para-
meters  do not meet Alaska
aauaculture  criteria.
Further  evaluation  of data
is needed.
N/A
Probably  adequate--A  few
parameters  do not meet Alaska
aquaculture  criteria.
Further  evaluation  of data
is needed.
Probably  adequate--A  few
parameters  do not meet Alaska
aquaculture  criteria.
Further  evaluation  of data
is needed.
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and Oak Flats sites do not meet the salmonid aquaculture criteria established
by the Alaska Department of Fish and Game. Water temperatures at the sites,
for example, occasionally exceed the Alaska aquaculture criteria. It may be
possible to program hatchery use of surface water to avoid these occasional
warm water temneratures, but additional data are needed at the Wapato Canal and
Oak Flats sites to more clearly define the surface water temperature regime.
Facility use of surface and ground waters at Cle Elum is such that avoidance of
the occasional warm surface water temperatures should not be a problem.
In addition to water temperature, some of the chemical constituents in the
surface waters at the Wapato Canal, Cle Elum, and Oak Flats sites do not meet
the Alaska aquaculture criteria. High levels of aluminum and manganese, and
low levels of dissolved sodium were characteristic of the water at all sites
sampled in the basin, and appear to represent natural background levels.
Further investigation is needed to determine if the observed levels of these
and a few other parameters that do not meet the Alaska aquaculture criteria
(e.g., chloride) would present a problem to fish culture at any of the sites.
The Alaska aquaculture criteria are quite stringent and are based in part
on the very clean and unpolluted nature of most waters in that state. Other
criteria for fish culture exist that are somewhat less exacting than the Alaska
criteria (e.g., Fish and Wildlife Service criteria for fish hatcheries). A
next step in evaluating the water supply for fish culture would be to compare
the water quality.data against other criteria. If some constituents still do
not meet the less stringent criteria, then experts in fish culture and fish
toxicology should be consulted to assess whether the observed levels would
constrain fish culture.
Several water quality parameters at the Prosser and Buckskin sites do not
meet the Alaska aquaculture criteria. Surface waters at both sites have high
levels of aluminum, nitrates, and chlorides, and warm water temperatures are
common from spring through early fall. Nitrates, chlorides, and warm water
temperatures are often indicators of impacts from irrigation return flows. In
addition, surface waters at Prosser contain high levels of carbon dioxide and
zinc, and detectable levels of several pesticides. Further evaluation of the
quality of surface waters at these two sites is needed to determine if any of
the observed levels of chemical constituents pose a serious constraint to fish
culture.
Ground-water quantities are adequate to meet the projected needs of the
proposed facilities at Prosser (>1.8 cfs), appear to be marginally adequate at
Cle Elum, but are inadequate at the Oak Flats and Buckskin sites. The
production test well drilled at Cle Elum is artesian with an estimated flow of
1 cfs and an estimated pumping capacity of 2-3 cfs. Because the well is
artesian, the effect of pumping could be felt throughout the site area and any
additional wells must be widely spaced to avoid interference. An additional
2-3 wells may be possible at the Cle Elum site bringing the total ground-water
supply at the site 6-8 cfs. This suoply would be at, or slightly
less, than the projected July-September demand of 8-9 cfs. Additional pump
testing is needed of the test well at Cle Elum, and perhaps the development of
Two production test wells at the Oak Flats site produced a total yield of less
than 0.5 cfs, much less than the projected demand of 2 cfs. No suitable
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ground-water aquifer was penetrated during well drilling at the Buckskin site.
Wells at both locations were drilled to bedrock. There is a possibility that
drilling into the upper part of the basalt bedrock may locate an aquifer with
adequate water for the proposed facilities. Any test drilling should be
limited to an additional depth of 150-200 feet because this is where an aquifer
with suitable water temperature would most likely be found.
The quality of the ground-water at the Prosser, Cle Elum, and Oak Flats
sites is probably adequate for fish culture; however, a few water quality
parameters from ground-water samples at all three sites do not meet the Alaska
aquaculture criteria. Further evaluation is needed (similar to that proposed
for surface waters) to assure that the quality of the ground water is adequate
for the proposed artificial production uses.
Klickitat Basin
There appears to be adequate streamflow and spring water quantities at the
Cascade Springs site to meet the projected fish facility needs. However, flow
data for the two springs at the site averaged 37.5 cfs in 1989 which is
slightly less than the projected spring water need of 40 cfs for March and
April. It should be possible to program the spring water requirements of the
proposed facilities to conform with the available supply without adversely
affecting hatchery production goals.
The quality of the river and spring water at the site is probably
adequate; however, a few water quality parameters in each source did not meet
the Alaska aquaculture criteria. High levels of aluminum, manganese, copper,
and mercury in the river water are of possible concern, as are high levels of
aluminum in one of the springs (Kidder). Further investigation of the possible
effects of the observed concentrations of these constituents on fish culture is
needed.
STREAM DESCRIPTION
Yakima Basin
The results of the analysis of stream water supplies, access, and habitat
for the natural production of anadromous fish in the Yakima River basin are
summarized in table B. Most of the main stem Yakima River is presently
suitable for the natural production of anadromous fish. However, there are a
few constraining factors. Flows in the 11.2-mile segment between Prosser
Diversion Dam and the Chandler Powerplant are often not adequate for adult
passage and juvenile rearing, especially during the summer months, and
occasionally during the other seasons of the year. Water quality is a major
constraint to anadromous fish production in this segment during summer. Water
quality may also be a problem during summer in the area from the powerplant
outlet to the mouth of the Yakima River, but flows and water quality in the
Table B .--Summary of Constraints to Madromous  Fish Production, Natural
Production Potential, and Suitability for Inclusion in Hatchery
Planning for the Yakima River and Selected Tributaries.
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35.8-mile segment are adequate the rest of the year for fall chinook spawning
and incubation, migration of all stocks to upstream areas, and some
overwintering of salmon and steelhead.
The quality of the habitat in the lower 33 miles of the reach from Prosser
Diversion Dam to Sunnyside Diversion Dam is naturally poor and the anadromous
fish production potential of this segment is very limited. However, habitat in
the remaining 57 miles of this reach is suitable for spawning and incubation of
fall chinook, passage of other stocks to upstream areas, overwintering of some
salmon and steelhead, and spawning and rearing of some steelhead. Low flows
below Sunnyside Diversion Dam can be a problem to adult passage during summer,
and an occasional problem to the spring smolt outmigration in dry years. The
quality of the river water deteriorates significantly as it flows through this
reach but does not reach problem levels except in the lowest part of the reach
during summer.
Flows, water quality, and habitat in the Yakima River from Sunnyside
Diversion Dam to Keechelus Dam are suitable for spawning and rearing of summer
chinook (below Roza Diversion Dam), spring chinook, coho, and steelhead. The
only remaining problems to anadromous fish production in this 67-mile reach of
the river, after the Phase I and Phase II fish passage facilities are
completed, are flows that often can be too high during summer for optimal
juvenile rearing (due to storage releases for irrigation) and flows below Roza
Diversion Dam can occasionally be low enough to constrain adult passage.
Tributaries of the Yakima River (excluding the Naches River and its
tributaries) do not at present have the balance of adequate flows, access, and
habitat to fully achieve the potential for the natural production of anadromous
fish. Many of the tributaries presently support some natural production which
varies from quite substantial to very limited. All of the tributaries listed
as having a near-term production potential need some improvements to fully
achieve that potential. Tributaries with production potential, and where the
needed improvements appear technically feasible within the next 10 years,
include Corral (Canyon) Creek, Satus Creek, Toppenish/Simcoe Creeks, Ahtanum
Creek, Wide Hollow Creek, Umtanum Creek, Wilson Creek (lower 7.8 miles),
Manastash Creek, Taneum Creek, Swauk Creek, Teanaway River, Cle Elum River,
Little Creek, Big Creek, and Cabin Creek. Satus Creek, Umtanum Creek, and
Swauk Creek are not considered suitable for the production project's
outplanting program for various reasons (table Rl, but the remaining
tributaries would be suitable with the needed improvements.
Yakima River tributaries that would not be suitable for the natural
production of anadromous fish, because it does not appear technically feasible
to significantly reduce existing constraints within the next 10 years, include
Snipes Creek, Sulfur Creek, Wenas Creek, and the Wilson Creek system (above
RM 7.8).
The main stem Naches River generally provides good to excellent spawning
and rearing habitat for summer chinook (below the Tieton River confluence),
spring chinook, coho, and steelhead. The major limiting area on the
Naches River (assuming completion of the Phase I and Phase II passage programs)
is the 7.4-mile segment between Wapatox Diversion Dam and the powerplant
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wasteway. Flows in this bypass reach are often too low for adult passage and
juvenile rearing during fall and winter. Water quality in the Naches River is
generally good to excellent except for occasional warm water temperatures
downstream of Wapatox Diversion Dam.
Naches River tributaries with presently adequate flows, access, and
habitat for the natural production of anadromous fish include Rattlesnake
Creek, Nile Creek, Bumping River, and Little Naches River. Two of the
remaining tributaries (Cowiche Creek and American River) would be adequate with
improvements; only the Tieton River has significant constraints (flow) that do
not appear technically feasible to resolve within the next 10 years. Even with
the flow problems, the Tieton River will have some natural production potential
when the Phase II passage facilities are completed.
Many tributaries of the Yakima and Naches Rivers contain good to excellent
habitat for anadromous fish in the upper reaches, but diversions in the lower
reaches limit or preclude anadromous fish use of these tributaries. Many of
these tributaries could be made accessible to steelhead, and some made
accessible to spring chinook or coho, if adult and juvenile passage facilities
were provided at the diversions. It is estimated that an additional 19 adult
passage facilities, about 38 juvenile passage facilities, and 4 adult fish
barriers are needed beyond those included in the Phase I and Phase II fish
passage facilities programs. The Northwest Power Planning Council's Fish and
Wildlife Program should be amended to include the construction of these.
Klickitat Basin
The main stem Klickitat River provides suitable habitat for spawning and
rearing by fall chinook, spring chinook, coho, and steelhead (table C);
however, adult passage and water quality problems are presently limiting
natural production by anadromous fish. The two major passage problems on the
main stem are Lyle Falls (RM 2.2) and Castile Falls (RM 64.2); a Washington
Department of Fish (WDF) hatchery weir at RM 42.4 could also be an impediment
to adult passage at times. Although adult passage improvements have been
constructed at Lyle and Castile Falls, passage conditions are still difficult
at Lyle Falls, and Castile Falls remains a near total barrier to anadromous
fish. State-of-the-art passage improvements should be constructed at Lyle and
Castile Falls and the WDF hatchery weir to improve natural production in the
main stem of the Klickitat River for anadromous fish.
Water quality is a problem in the Klickitat River downstream from the Big
Muddy Creek confluence (RM 53.8). Big Muddy Creek and Little Muddy Creek
(a tributary of the West Fork) drain glaciers on the east slope of Mount Adams.
During the warmest months, sediment from these tributaries colors the Klickitat
River downstream to the Columbia River. This sediment load is considered
serious enough by fishery biologists that it was designated in the Klickitat
Subbasin Plan as a constraint to anadromous fish production downstream of the
Big Muddy Creek confluence. Resolution of the sediment problem will be
technically difficult and should be pursued over the long-term.
Anadromous fish passage up a number of Klickitat River tributaries is
blocked by natural cascades and falls where they steeply descend into the deep
H
Table C .--Summary of Constraints to Anadromous Fish Production, Natural
Production Potential, and Suitability for Inclusion in Hatchery
Planning for the Klickitat River and Selected Tributaries.
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canyon cut by the Klickitat River. Only eight tributaries were found to
be potentially suitable for the natural production of anadromous fish and two
of these, the Diamond Fork and Piscoe Creek, are upstream of Castile Falls.
The other six tributaries considered potentially suitable for natural
production -include the Little Klickitat System (below RM 6.11, Summit Creek
(lower 2.0 miles), White Creek, the Trout Creek system, Surveyors Creek, and
the West Fork system. Passage improvements are needed on White Creek, the
Trout Creek system, Surveyors Creek, and the West Fork system before they would
be fully usable for natural production. Of special note, summer water
temperatures in the West Fork system are very cold (38-43 OF) and these cold
temperatures may preclude significant rearing of juvenile anadromous fish in
that system.
The improvement project that would provide for the largest increase in
natural anadromous fish production in the Klickitat basin would be construction
of adequate adult passage facilities at Lyle and Castile Falls.
Future water supply analysis studies for other hatchery projects should
begin earlier in the hatchery planning process, i.e., during the development of
the hatchery master plan, so that identified problems can be evaluated and
solved during predesign studies, rather than during the final design phase.
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I N T R O D U C T I O N
BACKGROUND
On October 15, 1987, the Northwest Power Planning Council (Council)
approved the master plan for the Yakima/Klickitat Production Project as a
reasonable basis upon which the Bonneville Power Administration (Bonneville)
may proceed to fund predesign work on the production project. The Council
approved the predesign work on the condition that it include several tasks
needed to provide information for consideration by the Council before it
approves construction of the project. Task II of the Council's conditional
approval was to conduct a technical analysis of water supplies available for
fish production in the Yakima and Klickitat River Basins. The Council
stipulated that the analysis should address water supplies (both quantity and
quality) for spawning, incubation, rearing, and migration in the natural
environment in both river basins, as well as water supplies for the artificial
production facilities.
On May 23, 1988, the Bureau of Reclamation (Reclamation) entered into a
cooperative interagency agreement with Bonneville to conduct the water supply
analysis required by Task II of the Council's approval of predesign work on
the production project. The agreement specified that the analysis would:
(1) document the adequacy of water supplies (quantity and quality) for the
proposed artificial production facilities,
incubation, rearing,
and for anadromous fish spawning,
and migration in the Yakima and Klickitat Rivers and
their tributaries; (2) determine the availability and quality of existing
anadromous fish habitat in both basins; (3) document existing constraints to
achieving anadromous fish production potentials in both basins; and
(4) develop a listing of streams in both basins where existing water supplies,
access, and habitat are adequate for anadromous fish production; where water
supplies, access, and habitat would be adequate if improvements were made and
agreements reached with existing water users; and where existing water
supplies, access, and habitat are inadequate or unattainable in the near term
(cl0 years).
The Council originally anticipated that the water supply analysis would
rely largely on existing data; however, a review of existing information
revealed that very little specific data existed on many tributaries in regard
to flows, diversions, other constraints to fish access, and habitat quality.
Information was also lacking on ground-water availability and quality at the
proposed facility locations. Accordingly, from May 1988 to October 1989,
Reclamation conducted field studies to gather some of the needed data and
obtained the remainder from other ongoing efforts in both basins by
cooperating entities (see Acknowledgments section for cooperating entities).
This report compiles and analyzes information on the availability and
adequacy of water supplies and fish habitat in the Yakima and Klickitat River
Basins to meet the goals and objectives of the Yakima/Klickitat Production
Project. This report is divided into several sections including a Summary
which is placed at the front of the report. This introductory chapter is
followed by two technical chapters. The first technical section analyzes the
adequacy and quality of surface and ground-water supplies to meet the water
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needs of the proposed production facilities. The second technical section
compiles and analyzes information on flows, water quality, habitat quality,
impediments to anadromous fish access to potential habitat, and other con-
straints to anadromous fish production in the Yakima and Klickitat Rivers and
their tributaries. Following the technical chapters are the Conclusions and
Recommendations and Literature Cited sections. Technical appendixes to this
report are included at the rear of this volume.
Much of the information presented in this report summarizes more detailed
information which can be found in separate supporting documents prepared
during the study. These supporting documents include (1) a Technic?). Data
Appendix, (2) a report on ground-water exploration activities [201,- (3) a
geophysics survey report of the Oak Flats Site [l], (4) a geophysics survey
report of the Newman, Cle Elum, and Buckskin sites [Z], and (5) a report on
instream flow studies in the Klickitat basin [33.
YAKIMA RIVER BASIN
General Description
The Yakima River basin is located in south-central Washington (see Yakima
River Basin map) and drains an area of about 6,000 square miles or about
4 million acres. The basin centers around the city of Yakima and includes
most of Yakima, Kittitas, and Benton Counties. The Yakima Indian Reservation
is located in the southwest corner of the basin just south of the city of
Yakima.
hilly
Topography in the basin is characterized by a series of long, rather
ridges extending eastward from the Cascade Mountain Range and encircling
flat valley areas. Elevations in the basin range from about 10,000 feet in
the Cascade Mountains to about 350 feet at the confluence of the Yakima and
Columbia Rivers.
The Yakima River and its tributaries drain the area. The Yakima River
heads near the crest of the Cascade Range above Keechelus Lake at about
elevation 6900 feet and flows over 200 miles generally southeastward to its
confluence with the Columbia River near Richland. Major tributaries include
the Kachess, Cle Elum, and Teanaway Rivers in the northern part of the basin
and the Naches River, which itself has three major tributaries--the Bumping,
Little Naches, and Tieton Rivers. Ahtanum, Toppenish, and Satus Creeks join
the Yakima River in the lower portion of the basin. Natural runoff for the
basin above Sunnyside Diversion Dam (Parker gauge) averaged about 3.4 million
acre-feet annually over the period 1926 through 1987. Natural runoff usually
peaks in May and June and drops to its lowest point in August. However, peak
floods have occurred in December and January.
L/ A number in brackets [] refers to the number of the reference in the
Literature Cited section.
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Vegetation in the basin is a complex blend of forest, range, and
cropland. Over one-third of the land in the Yakima basin is covered with
forests. Rangeland lies between the cultivated areas, which are generally
located in the lower fertile valleys, and the forest land which is limited to
higher elevations where the precipitation is greatest. The cropland is
confined to valley areas with fertile soils and adequate precipitation, or the
provision of irrigation water, for the growing of crops. About 77 percent of
the cropland, which accounts for about 16 percent of the total basin area, is
irrigated.
The climate of the Yakima basin ranges from cool and moist in the higher
mountains to warm and dry in the low valleys; annual precipitation near the
Cascade crest ranges between 80 and 140 inches, whereas the lower elevations
in the eastern part of the basin receive 10 inches or less. Summer tempera-
tures average 55 OF in the mountains and 82 OF in the valleys. Average
maximum winter temperatures range from 25 to 40 OF and average minimums from
15 to 25 OF. Minimum temperatures of -20 to -25 "F have been recorded in most
areas. The growing season for the cropland areas varies from 140 to
180 days.
Irrigated agriculture is the economic base of the Yakima River basin. In
1982, about 400,000 irrigated acres produced a gross crop value estimated at
near $500 million. Primary crops include apples, cherries, peaches, pears,
prunes, sugar beets, grapes, mint, grain, corn, hops, and alfalfa. Livestock
production and forestry are also important contributors to the basin's
economic base. The major industries in the basin are related primarily to the
processing of agricultural and forest products; however, the Department of
Energy's Hanford nuclear facilities are located in the southeastern part of
the Yakima basin.
The water supply for the Yakima River and irrigated croplands comes from
natural flows, storage, and return flows [4]. The six Federal reservoirs in
the basin which help regulate this supply have a total storage capacity of
1,070,OOO acre-feet. Other principal water supply features include several
diversion dams, two hydroelectric generating plants, canals, laterals, and
pumping plants. About three-fourths of the present storage capacity of the
Yakima basin is in the upper Yakima drainage (Keechelus, Kachess, and Cle Elum
Lakes). One-fourth of the storage capacity is in the upper Naches drainage
(Bumping, Clear, and Rimrock Lakes). Upper Yakima reservoirs meet water needs
in the valley above the confluence of the Yakima and Naches Rivers and are the
main suppliers of storage water to the large irrigation districts in the lower
valley. The upper Naches reservoirs provide water to irrigation development
in the lower Naches Valley and make a lesser contribution to water supplies in
the lower Yakima Valley. Return flows from irrigation developments in the
upper valley provide a major portion of the water in the lower Yakima River.
Anadromous Fish Resources
Anadromous fish stocks currently using the Yakima River basin include
spring and fall chinook salmon, coho salmon, and steelhead trout [7,10]. The
estimated spawning escapement of these stocks for the period 1980-89 is shown
in table l-l; runs of summer chinook and sockeye salmon are now extinct in the
basin.
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Table l-l--Estimated Spawning Escapement of Anadromous Fish in the
Yakima River Basin, Washington, 1980-89
Year
Spring
Chinook Ch:;::kL' Coho Steelhead Total
1980 1,120 50(E)/
1981 1,120 50(E)
1982 1,250 85‘
1983 1,240 380
1984 2,035 1,330
1985 3,615 285
1986 6,820 1,215
1987 3,220 545
1988 2,510 220
1989 3,490 670
35(E)
35(E)
35(E)
35
35(E)
35
230
:z
230
<500(E)
<500(E)
<500(E)
';;;'E 1
690
1,380
1,840
2,460
1,070
(1,705
(1,705
(1,870
(2,155
3,760
4,625
9,645
5,695
5,235
5,460
L/ Above Prosser Diversion Dam only. An estimated 1,500 fall chinook
annually spawn in the Yakima River below Prosser Diversion Dam.
21 (El = estimate only; no count or redd data available
Spring chinook salmon spawn and rear in the Yakima River and its
tributaries above Sunnyside Dam and in the Naches River and its tributaries.
In the Naches drainage, spawning can occur as early as mid-July but most
commonly occurs in August. In the upper Yakima River drainage, spawning most
commonly occurs during mid- to late September. The eggs remain buried in
gravel throughout winter and the fry emerge in early March. Juvenile fish
remain in the river throughout summer and the following winter. During spring
runoff, they migrate to the ocean, with peak numbers being noted passing
Prosser Dam from mid-April to mid-May.
It is generally believed that two substocks of spring chinook occur in
the Yakima basin--a Naches substock and an upper Yakima substock. The Naches
substock spawns earlier than the upper Yakima substock (early to late August
versus mid- to late September in the upper Yakima) and has a greater
percentage of returning 5-year-old spawners (40 percent versus 5 percent).
Spawning adults in the Naches system are therefore generally larger and lay
more eggs per spawner than those in the upper Yakima system.
Fall chinook salmon spawn in the Yakima River downstream from Sunnyside
Dam to the confluence with the Columbia River and in Marion Drain. The
upriver bright fall chinook is the native stock of the basin. Spawning occurs
from mid-October through November, and the eggs remain in the gravels
throughout the winter. Fry emerge from the gravels in late April and early
May and begin drifting downstream. The fry continue to move downstream to the
Pacific Ocean, arriving at the Columbia River estuary in late July and August.
Natural runs of summer chinook and coho salmon are now essentially
extinct in the Yakima basin. A small remnant run of coho was noted passing
Prosser Dam in 1983-89, but these were probably survivors of hatchery coho
planted in the river to provide fish for the ocean and Columbia River
fisheries. Suitable habitat occurs in the basin for both stocks--summer
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chinook could utilize the Yakima River between Roza and Sunnyside Dams and the
lower Naches River for spawning; coho could utilize the upper Yakima River and
its tributaries and the upper Naches River and its tributaries for spawning
and rearing.
Sockeye salmon occurred historically in the accessible natural lakes in
the basin such as Cle Elum, Kachess, Keechelus, and Bumping before their
outlets were dammed. Sockeye spawn in lakes and their tributaries and rear in
lakes; thus, the run disappeared shortly after the lake outlets were blocked.
The principal migration period of adults was the summer months. The land-
locked form of sockeye salmon, the kokanee salmon, is presently found in most
Yakima basin reservoirs and provides an especially important fishery in
Rimrock Lake.
Steelhead trout are a type of rainbow trout that spawn in freshwater but
spend some time rearing in the ocean like salmon. Yakima basin steelhead are
summer run stock which spawn and rear in the Yakima and Naches Rivers and
their tributaries above Sunnyside Dam and in upper Satus and Toppenish Creeks
on the Yakima Indian Reservation. Spawning occurs in April and May, and the
fry emerge from the gravels in June and July. The juvenile fish rear in the
basin for 1 or 2 years and migrate downstream to the ocean in late April and
May.
The Yakima River steelhead stock is native to the basin, but some limited
interbreeding with introduced hatchery fish has probably occurred. Steelhead,
unlike salmon, may spawn more than once, returning to the ocean after each
spawning. However, very few Yakima River steelhead are able to survive the
difficult trip to the ocean and back for a second spawning.
Table l-2 shows species and life stages of anadromous fish present in the
Yakima River basin in each month. In the Yakima River system, adult spring
chinook salmon move upstream from mid-April to mid-August, and adult coho
salmon move upstream from early September to early November. Adult fall
chinook move upstream from mid-October through mid-December. Adult steelhead
trout move upstream from early September to early December and again from
early March to early June; occasional upstream movement occurs during the
other months of the year. Steelhead, chinook, and coho smolts move downstream
between early March and late June. With the exception of fall chinook, which
begin their downstream movement as soon as the fry emerge in spring, juvenile
rearing of these species occurs in the Yakima River basin throughout the year.
KLICKITAT RIVER BASIN
General Description
The Klickitat River basin is located on the east slope of the
Cascade Range in south-central Washington, has an area of about 1,350 square
miles in Klickitat and Yakima Counties, and drains into the Columbia River at
river mile (RM) 180.4. The basin trends north-south toward the Columbia River
and is bounded by Mount Adams on the west, the Goat Rocks to the north, and
the Simcoe Mountains on the east. Basin topography ranges from rolling hills
and plateaus in the south to rugged mountains in the northwest.
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Table 1-2--Anadromous Fish Migration and Life Stages
Present in the Yakima River Basin
t = upstream  migration  (adults)
0 - egg incubation
* = spawning
& = downstream migration  (juveniles)
x = juvenile reariq
f T T t TTtf
XxXx XxXx xxxm
44
fTTT TTtT T T T t
l *** *a**
XxXx XxXx xxxx XxXx
WMM
4-l-l
Apr May Jun Jul Aug Sep OX
I I
I I
Nov
Fish Stock (area)
DeC
3
Fall Chinook  (belw
* SuMySide  Diversion  Dam)
Spring  Chinook  (above
Sunnyside  Diversion  Dam)
Steelhead  Trout  (Satus  and
Toppenish Creeks  and above
Sunnyside  Diversion  Dam)
Coho Salmon (upperYakima
and Naches  Rivers 1
There is significant variation in climate within the basin; this is
related to elevation and proximity to the Cascade Crest. About three-fourths
of the Klickitat basin is forested, and forestry and agriculture dominate the
basin economy.
The Klickitat River heads at an elevation of about 4400 feet near Goat
Rocks in Yakima County and runs generally southward for 95.7 miles, dropping
to a mean elevation of 74 feet at the Bonneville pool of the Columbia River.
Major tributaries include Diamond Fork (RM 76.8), West Fork (RM 63.1), Big
Muddy Creek (RM 53.8), Outlet Creek (RM 39.7), and Little Klickitat River
(RM 19.8). (See Klickitat River Basin map.)
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The most significant constraints to anadromous fish production in the
Klickitat basin are (1) natural barriers to potential production areas and
(2) high turbidity in the main stem caused by sediment inflow from two tribu-
taries that drain glaciers on nearby Mt. Adams. The Klickitat River has cut a
canyon in the Columbia River basalt which is the most extensive geologic
formation in the subbasin. Two barriers to fish migration on the main stem,
Lyle (RM 2.2) and Castile Falls (RM 64.2), are located in highly resistant
formations of basalt. Passage up a number of tributaries is blocked or
limited in their lower reaches by their steep descent into the deep canyon cut
by the main stem.
Big Muddy and Little Muddy Creeks drain glaciers on the east slope of
Mount Adams. During the warmest months, the sediment from these tributaries
colors the Klickitat River from the West Fork downstream 63.1 miles to the
Columbia River. This sediment load is considered serious enough to be
designated in the Klickitat Subbasin Plan [5] as a constraint to anadromous
fish production downstream of the Big Muddy Creek confluence (RM 53.8).
Except for some irrigated lands near Glenwood and Goldendale, irrigation
diversions are not a major problem to existing and potential anadromous fish
production in the basin. No major storage reservoirs exist in the basin.
Anadromous Fish Resources
Anadromous fish stocks presently occurring in the Klickitat River basin
include spring and fall chinook salmon, coho salmon, and steelhead trout [Sl.
The estimated natural spawning escapement for these stocks for the period
1980-87 is shown in table l-3.
Spring chinook salmon spawn and rear in the main stem Klickitat River
from the Washington Department of Fisheries (WDF) hatchery (RM 42.7) to
Castile Falls (RM 64.0). Some spawning and rearing also probably occur
downstream of the hatchery, but no redd counts have been conducted during the
spring chinook spawning season. The WDF hatchery was completed in 1952 and
raises spring and fall chinook, coho, and steelhead for release into the
Klickitat River. Spring chinook adults migrate into the Klickitat basin from
April through July and spawn from August through October. Little information
exists on the freshwater life history of naturally-produced spring chinook in
the basin, but it is probably similar to that of the upper Yakima River spring
chinook.
The WDF hatchery raises most (90 percent) of the present Klickitat basin
spring chinook production. The original broodstock for the hatchery was from
native Klickitat spring chinook, but releases from other hatchery broodstocks
have occurred over the years. As a result of the genetic effects of hatchery
production and the introduction of other broodstock, a "wild" population of
spring chinook no longer exists in the basin. However, state and tribal
biologists are optimistic that a viable population of natural spring chinook,
based largely on the Klickitat broodstock, can be established in the basin
through a combination of habitat and fisheries management improvements.
Fall chinook are not native to the Klickitat basin. Although suitable
habitat for fall chinook exists downstream of the WDF Hatchery, it is believed
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that Lyle Falls was impassable to chinook during the low water conditions of
late summer and early fall. Annual releases of fall chinook from the WDF
Hatchery, along with improved passage conditions at Lyle Falls and straying
from upriver bright stock, has resulted in the establishment of a natural
spawning population of fall chinook in the lower Klickitat River. Most of the
releases since 1952 were of tule chinook from Bonneville Pool Hatchery, but
releases since 1987 have been of upriver bright stock.
Table l-3. Estimated Natural Spawning Escapement of Anadromous
Fish in the Klickitat River Basin, Washington, 1980-87
Year
Spring Fall
Chinook Chinook Coho Steelhead Total
1980 23
1981 81
1982 41
1983
1984 181/- -
1985
1986 231/- -
1987 299
770 0 2,236
558 0 5,972
556 0 2,319
348 1,335
230 : 3,049
188 0415 13+,
2,377 0 --i/ --
3,029
6,611
2,916
1,701
3,279+
1,575
415+
2,676+
l/ No data-
Coho salmon are also not native to the Klickitat basin, probably for the
same reason that fall chinook were not present. Hatchery releases of coho
from the WDF Hatchery were started in 1952, and both early and late run coho
have been raised at the hatchery. Current runs of coho are almost totally
sustained by hatchery releases; however, juvenile coho have recently been
found rearing in some tributaries by Yakima Indian Nation (YIN) biologists
conducting electroshocking surveys [6l.
Two substocks of steelhead may occur in the Klickitat basin. Summer run
steelhead are most prevalent but some evidence exists that a small population
of winter run steelhead may exist in the lower Klickitat River and a few lower
Klickitat tributaries, i.e., Swale Creek and the Little Klickitat River.
Summer steelhead are native to the basin; they spawn and probably rear in the
main stem Klickitat River and accessible tributaries upstream to Castile
Falls. Summer steelhead migrate into the Klickitat basin from April through
December and spawn the following spring. Little is known about juvenile life
history of Klickitat basin summer steelhead.
Annual plantings of Skamania hatchery summer steelhead smolts have been
made in the Klickitat River each year since about 1960. The Skamania stock
was derived in the late 1950’s from wild steelhead of the Washougal and
Klickitat Rivers. It is estimated that the current runs of summer steelhead
in the basin are comprised of about 70 percent hatchery and 30 percent
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naturally-produced steelhead. Hatchery steelhead have undoubtedly made a
genetic contribution to the natural spawning population. However, hatchery
steelhead have been selectively harvested since 1986 and continued selective
harvest of hatchery fish will eventually reduce the potential for further
adverse genetic effects.
METHODS
A "Water Supply Analysis Task Team" was established early in the study to
oversee the scope and direction of the water supply analysis data collection
effort. The task team was comprised of fish biologists representing
Reclamation, the YIN, WDF, and Yakima basin irrigation districts who were
familiar with the Yakima and Klickitat basins (see Acknowledgments section).
The task team met periodically throughout the study to review existing and new
information, and to decide on changes in the data collection program to best
meet the needs of the production project.
The water supply analysis study was divided into six work tasks:
(1) stream hydrology, (2) stream description, (3) facility water supplies,
(4) fish habitat, (5) water quality, and (6) analysis and report preparation.
A brief description of the methodologies used to gather and analyze data for
each of the work tasks is presented below.
Stream Hydrology
Existing flow data collected over the years by Reclamation, U.S.
Geological Survey (USGS), Bureau of Indian Affairs (BIA), and others was
reviewed to determine the adequacy of the information for meeting the
objectives of the water supply analysis. In general, the existing data was
judged adequate for the main stem Yakima and Klickitat Rivers and some of the
major tributaries, but was extremely limited or entirely lacking in both
basins for the numerous mid-to small-size tributaries of interest to the
production project as possible outplanting sites.
Because a large number of tributaries needed to be investigated (more
than 70 streams were eventually studied), a variety of methods were used to
gather flow data. These methods ranged from the installation of continuous
stream gauge recorders to periodic or occasional measurements at flow weirs to
simple estimates by experienced hydrologists, depending on the task team's
perceived importance of the stream as a potential outplanting site. Changes
in the data collection program were made throughout the study as initial
information from the various work tasks was reviewed and analyzed by the task
team.
The flow data gathered under this study was entered into computer files
at Reclamation's Yakima Project office for summary and analysis. Much of the
existing data was already located on computers in Reclamation's Yakima and
Boise offices, or USGS's Reston, Virginia office. Summary and analysis of
streamflows was largely based on actual historic and recent data; however,
analysis of flows in the main stem Yakima and Naches Rivers and their
regulated tributaries used a computer program to simulate operation of the
Yakima River storage system. This program imposes the current level of water
use upon
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historical flows to simulate river flows over the historical period given the
present level of development. Every effort is made to adjust the simulation
to provide results that closely approach present physical conditions.
Nonetheless, a computer simulation cannot exactly duplicate existing
conditions, so there will be some differences. One difference between the
computer simulation and actual operation is that the simulation uses monthly
average flows and end-of-the-month reservoir contents, whereas actual
operations depend on daily or even hourly values. Another important
difference is that the simulation is based on a 62-year pattern of
precipitation and runoff (1925-1987, data for 1978-1987 is preliminary) and is
based primarily on hindsight, while actual operations are based on forecasts
of water supply that can change from month to month.
Stream Description
The goal of this work task was to identify flow and fish passage
constraints to anadromous fish use of streams for spawning and rearing.
Reclamation biologists and hydrologists conducted field surveys during the
summers of 1988 and 1989 and estimated and/or measured flow and water quality
characteristics; described the number, location, and physical aspects of
diversions; identified major flow and fish passage impediments; and noted
other flow and fish passage constraints. Photographs were taken as needed to
document flows, diversions, constraints, and impediments. The analysis
presented in this report summarizes the results of these field surveys--more
detailed descriptions of various streams are on file at Reclamation's Yakima
Project office. YIN biologists provided information on some streams that they
gathered in conjunction with other activities; more detailed information on
these streams is on file at the YIN's Fisheries Resource Management office.
Facility Water Supplies
Existing surface and ground water information was reviewed to determine
its acceptability for analyzing the adequacy of water supplies for the
production facilities. This review found tha.t information on surface waters
was generally available and adequate, but that information on ground-water
supplies at the proposed facility sites was almost totally lacking. To obtain
the needed information on ground-water supplies, a ground-water exploration
program was developed at each of the proposed facility sites. The programs
involved geophysical surveys, the drilling of production test wells and
observations holes, pump testing the test wells, and analyzing the pump test
and bore-hole data to develop an estimate of the ground-water production
potential. Test well drilling and analysis were completed for the following
proposed facility sites: Prosser, Cle Elum, Oak Flat 81, Oak Flat Afit!, and
Buckskin.
Fish Habitat
The ultimate goal of this work task was to estimate the natural
production potential of anadromous fish habitat based upon habitat quantity
and quality in the Yakima and Klickitat River basins. Information on habitat
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quantities was developed from several sources including instream flow
incremental methodology (IFIM) studies of the Yakima and Klickitat Rivers and
their tributaries [3,8,9], the results of the stream description surveys, and
information developed as part of the Northwest Power Planning Council's
subbasin planning effort [5,7].
Information on habitat quality was obtained from existing sources, such
as the subbasin planning effort, ongoing studies by YIN biologists, and the
professional judgment of task team members. In addition, habitat quality
information was gathered by Reclamation personnel during the stream descrip-
tion field surveys of Yakima and Klickitat basin streams. During the field
surveys, data on riparian cover and shading, bank stability, pool-riffle
ratios, pool and substrate quality, stream habitat diversity, and other
factors were noted on standard field forms (Appendix A). This information was
later analyzed to develop an overall quality rating for a given stream or
stream reach. The completed data forms are on file at Reclamation's Yakima
Project office. Although habitat suitability for natural coho salmon
production is discussed throughout the report, coho are not native to the
Klickitat system and the establishment of a natural population is not planned
as a part of the production project. Also, no plantings of coho would be made
above Roza Diversion Dam in the Yakima River basin from the production project.
Estimates of the natural production potential of the anadromous fish
habitat in both subbasins were made using the standard smolt density carrying
capacity estimates used in subbasin planning as modified for the Yakima and
Klickitat Subbasin Plans [5,7]. Other methods of estimating production
potential are possible, such as the IFIM-based method used by Reclamation for
the Yakima River Basin Water Enhancement Project studies [4]. However, it was
decided to use the standard smolt density method so that production estimates
would be comparable to those used in the Yakima and Klickitat Subbasin Plans.
The methods used for estimating smolt capacity, estimates of current
production, and estimates of potential production under various habitat
improvement alternatives were developed in detail in the Yakima and Klickitat
Subbasin Plans, and in the Refined Goalds Report for the production project
[19], and are not repeated in this report. Estimates of the existing natural
production potential of the various streams and stream reaches in the Yakima
and Klickitat basin are shown in tables B and C of the summary section of this
report to provide information on the relative production potential of the
various streams and stream reaches.
Water Quality
Water quality analyses were conducted to (1) evaluate the suitability of
potential hatchery water supplies for salmonid aquaculture, and (2) determine
the suitability of Yakima and Klickitat River reaches and tributaries for
salmonid rearing, passage, and harvest. Existing data collected by the USGS
and Reclamation were retrieved from the Environmental Protection Agency (EPA)
data storage system (STORET) and supplemented by new data where additional
information was necessary. Water quality analyses conducted by the USGS and
Reclamation are performed using EPA approved methodologies.
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Data gathering for potential hatchery facility water supplies was
designed around water quality criteria developed by the Alaska Department of
Fish and Game for salmonid aquaculture Ill] (table l-4). Data describing the
quality of surface and ground-water supplies were collected specifically for
this analysis because no other detailed information was available. An initial
survey of ground-water supplies was conducted by sampling local springs; site
specific data were collected following development of test wells at the
proposed facility sites.
Suitability of river reaches and tributary streams for salmonid rearing,
passage, and harvest were evaluated using Washington State standards for
Class B streams, a Department of the Interior summary of criteria for
protection of freshwater aquatic life, and general temperature guidelines
proposed by Bell [12]. The criteria used in the analyses are shown in table
1-5. Existing USGS and Reclamation data were retrieved from STORET files and
supplemented with new data from key reaches and tributaries not represented in
the historic data base. Comparison of data with appropriate water quality
criteria was conducted using the STORET "Standards" retrieval procedures.
Analysis and Report Preparation
Activities under this work task largely involved study management, the
synthesis of information from the above work tasks, and the preparation of
this report. In addition, monthly progress reports were prepared and
distributed to the Bonneville Project Manager, task team members, and others.
Two preliminary reports were prepared at the end of the 1988 field season
summarizing the results of the stream description field work up to that point
[13,14]. No special methodologies were associated with this work task.
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Table l-4 .--Alaska Department of Fish and GameI,
Water Quality Standards for Salmonid Aquaculture-
Water Qualities Standards?'
Alkalinity
Aluminum
Ammonia (un-ionized)
Arsenic
Barium
Cadmium
Carbon dioxide
Chloride
Chlorine
Chromium
Copper
Dissolved oxygen
Fluorine
Hydrogen sulfide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate
Nitrite
Nitrogen
Petroleum (oil)
PH
Potassium
Salinity
Selenium
Silver
Zinc
Sodium
Sulfate
Temperature
Total dissolved solids
Total settleable solids
Undetermined
KO.01 mg/L
<0.0125 mg/L
CO.05 mg/L
c5.0 mg/L
0.0005 mg/L (100 mg/L alkalinity 1
co.005 mg/L (> 100 mg/L alkalinity)
cl.0 mg/L
C4.0 mg/L
CO.003 mg/L
CO.03 mg/L
<0.006 mg/L (100 mg/L alkalinity)
<0.03 mg/L (2 100 mg/L alkalinity)
>7.0 mg/L
CO.5 mg/L
CO.003 mg/L
CO.1 mg/L
co.02 mg/L
<15.00mg/L
CO.01 mg/L
cO.0002 mg/L
CO.01 mg/L
Cl.0 mg/L
X0.1 mg/L
c110.00 percent total gas pressure
(<103.00 percent nitrogen gas)
<O.OOl mg/L
~6.50-8.0
~5.0 mg/L (range of 2-7 mg/L)
x5.0 parts per thousand
CO.01 mg/L
<0.0003 mg/L (fresh water)
CO.003 mg/L (salt water)
CO.005 mg/L
(75.0 mg/L but > 15 mg/L
(50.0 mg/L
0" - 15 OC (32 - 59 "F)
x400.0 mg/L
~80.0 mg/L (25 JTU)
l/ Synergistic and antagonistic chemical reactions must be considered when-
evaluating a water source against these criteria.
2/ w/L = milligrams per liter.-
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Table l-5 .--Water Quality Criteria Used to Evaluate
the Suitability of Stream Water for Anadromous Fish Production
Parameter Criterial-/ Source
Water temperature
PH
Dissolved oxygen
Turbidity
Copper
Cadmium
Chromium
Mercury
Lead
Selenium
Zinc
~65 OF, 65-70 OF only for short
periods, >70 OF unsuitable
6.5 - 8.5
>6.5 mg/L
50 FT&'
6.5 i@-
(2 0 ug/L (detection limit):'.
2,200 kg/L
(0 2 pg/L (detection limit)?'.
34 l?3/L
5 i.cl/L
180 vg/L
Bell
WDOE (Class B)
WDOE (Class B)
WDOE (Class B)
DO1
--
DO1
--
DO1
DO1
DO1
lJ Trace metal criteria based on an estimated hardness of 50 milligrams per
liter; FTU = Formazin Turbidity Units; mg/L = milligrams per liter; pg/L =
micrograms per liter.
2/ Used to categorize turbid streams --not a water quality standard.
z/ Lowest levels that could be detected by the laboratory--detection limit
exceeds criteria.
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F A C I L I T Y W A T E R S U P P L I E S
YAKIMA RIVER BASIN
Prosser
Surface Water
The proposed hatchery facilities at Prosser would require up to 13 cubic
feet per second (cfs) of surface water from late March through early June,
4 cfs during September and October, 6 cfs during November, and 5 cfs in
December (table 2-l). Use of surface water for this facility, and for all of
the other proposed facilities, would be nonconsumptive, i.e., the water would
be treated and returned to the river a short distance downstream of the
diversion point.
There is adequate streamflow at the Prosser site to meet the surface
water needs of the hatchery facilities. Simulated monthly mean flows past
Prosser Diversion Dam for the period 1926-87 are shown in figure 2-l and
Appendix B. Flows ranqe from an average high of about 3,610 cfs in May to an
average low of 50 cfs in August. Reclamation maintains minimum flows of
50 cfs (July 10 - September 1 and November 30 - March 1) and 200 cfs
(March 1 - July 10 and September 1 - November 30) past Prosser Diversion Dam
according to an agreement with the U.S. Fish and Wildlife Service. Therefore,
during the proposed neriod of hatchery use a minimum flow of 200 cfs would be
present in the river. Flows would generally be greater than 200 cfs during
March through May, but can be as low as 200 cfs during this period due to
diversions at Prosser Diversion Dam for irrigation and power production.
Water quality data for surface waters at the Prosser site do not meet
several of the Alaska aquaculture criteria. Water temperature is one of the
most important parameters for fish culture and temperature data for the
Chandler Canal for the period 1970-81 are shown in figure 2-2. Water
temperatures exceeded 15 "C in all years of record. Closer examination of the
data showed that 9 of 9 (100 percent) water temperatures taken in June equaled
or exceeded 15 "C (59 OF), as did 4 of 7 (57 percent) temperatures taken in
May, 1 of 9 (11 percent) taken in April, and 1 of 3 (33 percent) taken in
October (Technical Data Appendix). Samples of Chandler Canal water taken on
August 23, 1988, did not meet the aquaculture criteria for aluminum, chloride,
manganese, dissolved nitrates, and pH (Appendix C).
To further explore the possible water quality problems associated with
surface waters at the Prosser site, the Alaska aquaculture criteria were
compared with the extensive water data quality from Kiona. The quality of the
Yakima River at Kiona should be similar to the quality of the river at
Prosser. Criteria that were not met in a substantial percentage
of the samples at Kiona were aluminum (100 percent), carbon dioxide
(95 percent), chloride (74 percent), manganese (97 percent), dissolved
nitrates (54 percent), pH (36 percent), zinc (82 percent), dissolved sodium
(49 percent), and water temperature (43 percent) (Appendix C). In addition,
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detectable levels of several pesticides have been measured in the river water
at Kiona, but no pesticide standards are included in the aquaculture criteria.
Experts in fish culture need to thoroughly review the water quality data for
surface waters at Prosser and Kiona, and determine if any of the criteria
variances pose a serious constraint to the proposed hatchery operations at
this site.
Ground Water
In addition to the above surface water requirements, the proposed
facilities at Prosser would use up to 1 cfs of ground water from March through
June and from September through December (table 2-l). Two ground-water
exploration wells, one 6-inch observation well and a 12-inch production test
well, were drilled at the Prosser site during the summer of 1989 to determine
the availability of ground-water supplies to meet this need.
Table 2-l .--Estimated Water Supply Needs for Proposed
Production Project Facilities (cfs)
Month
Facility J F M A M J J A S 0 N D
Prosser
Surface water
Ground water
Wapato Canal
Surface water
Cle Elum
Surface water
Ground water
Oak Flats
Surface water
Ground water
Buckskin
Surface water
Ground water
Klickitat
River water
Spring water
me - - 13 13 13 13 -- -- 4 4 6 5
-- -- 1 1 1 -- -- -- 1 1 1 1
-- _- 55 55 55 26 -- -- -- -- -- --
16 18 18 2 4 4 8 8 9 16 16 16
-- -- -- -- 2 4 8 8 9 -- -- --
38 40 36 36 15 18 18 22 32 40 38 38
-- -- -- mm -- 2 2 2 2 -- -- --
9 7 8 1 7 7 7 9 9 9 9
l l l l l l l - ‘ 1 1 1 1
39 39 38 38 -- -- -- -- mm -- 39
37 37 40 40 37 37 3; 37 37 37 37 37
Pump tests of the production test well were conducted on October 17-18,
1989. Pumping began at about 1.8 cfs (820 gpm) and this flow was continued
throughout the 26-hour test. Pumpinq drawdown stabilized at 7.75 feet below
the static water level, about 18 feet below the land surface, after 19 hours of
pumping. Installation of a permanent pump with the suction level set at about
75 feet below the land surface would allow for about 65 feet of drawdown;
therefore, the well could yield a greater flow than was pumped during the test.
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Figure 2-2
1970-1978
.--Annual Water Temperatures ("C) for the Chandler Canal,
The temperature of the ground water throughout the test remained at 58 OF.
The aquifer appears to have a slight artesian head which suggests that the
source of recharge is probably some distance from the well site. Therefore, it
is unlikely that the temperature will change much with prolonged pumping.
Ground-water quality at the Prosser site is similar in some respects to
the quality of the river water. Parameters (from measurements taken on
December 20, 1989) that did not meet the Alaska aquaculture criteria include
aluminum, carbon dioxide, chloride, chromium, dissolved oxygen, iron,
magnesium, manganese, nitrates, and nitrogen gas (Appendix C). High levels of
carbon dioxide and nitrogen gas, and low levels of dissolved oxygen are common
in ground-water and can be corrected in design of the hatchery facilities.
Further evaluation is needed to determine if any of the mineral concentrations
pose a problem to the use of the groundwater for fish culture.
Wapato Canal
The proposed hatchery facility at the Wapato Canal site would require up
to 55 cfs of flow in the canal from March through early June (table 2-l);
augmentation with ground water would not be needed. Monthly average canal
flows for the period 1980-89 show that diversions into the canal usually begin
in mid-March and that these diversions average about 208 cfs for the month
(figure 2-3 and Appendix B). Diversions for April, May, and June are even
larger; thus adequate water supplies are available to meet hatchery facility
needs during these months. However, an agreement needs to be reached with the
Wapato Irrigation Project to begin diversions on March 1 to meet the early
water supply needs of the proposed facility.
The only available water quality information applicable to the Wapato
Canal is a detailed analysis conducted by Reclamation near Sunnyside Diversion
Dam on August 2, 1988. Water quality parameters that did not meet the Alaska
aquaculture criteria included aluminum, carbon dioxide, manganese, dissolved
sodium (too low), and water temperature. Despite these variances from the
Alaska aquaculture criteria, overall water quality at the sample site appeared
to be good. High levels of aluminum and manganese and low levels of dissolved
sodium are common throughout the basin and appear to be natural background
levels. If necessary, carbon dioxide problems could be corrected in hatchery
design. Still, fish culture experts need to determine if the high levels of
aluminum and manganese, and the low levels of dissolved sodium, are a
significant problem to fish culture at this and other sites in the basin.
Water temperature should not be a problem during the proposed period of use,
but a recording thermograph should be placed in the canal to determine the
temperature regime of the water at this location.
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Cle Elum
Surface Water
The proposed hatchery facilities at the Cle Elum site would require up to
18 cfs of surface water in February and March, 2 cfs during April, 4 cfs in May
and June, up to 8 cfs during July and August, 9 cfs in September, and up to
16 cfs from October through January (table 2-l).
at the site to meet these surface water needs.
There is adequate streamflow
Simulated monthly mean
streamflows for the Yakima River at Cle Elum for the period 1926-87 range from
an average high of about 3,115 cfs in June to an average low of about
460 cfs in October (figure 2-4 and Appendix B). The lowest monthly mean flow
that would have occurred over the period of record is 300 cfs in October 1986.
The lowest flows at this site generally occur in October and November and would
generally range about 300-350 cfs in dry years.
Water temperature data for the Yakima River at the Cle Elum site for the
period 1974-87 are shown in figure 2-5. Water temperatures at or above 15 OC
occurred every year but one for the period of record. Most of these high
temperatures occurred during July and August (Technical Data Appendix),
however, 6 of 16 (38 percent) temperatures taken in September equaled or
exceeded 15 "C as well as 1 of 13 (8 percent) temperatures taken in June. It
should be possible to program facility use of surface and ground waters to
avoid high water temperatures.
Other water quality parameters that do not meet the Alaska aquaculture
criteria include aluminum, chloride, dissolved oxygen, manganese, sodium (too
low), and total dissolved solids (Appendix C). Some of the variances are
relatively uncommon, e.g., dissolved oxygen
dissolved solids
- 3 percent of samples and total
- 2 percent of samples. The other variances appear to
represent natural background levels but possible effects on fish culture need
to be evaluated.
Ground Water
The proposed facilities at Cle Elum would also use 2 cfs of ground water
in May, 4 cfs in June, 8 cfs in July and August, and 9 cfs in September (table
2-1). A 6-inch observation well and a 14-inch production test well were
drilled at the site during the summer of 1989 to determine if adequate ground
water was available to meet this need. A pump test was started on the
production test well on December 5, 1989, but had to be canceled because of
excessive sand in the water, later determined to be caused by improper
placement of the well screen. However, pumping at about 2 cfs for several
minutes showed a water level drawdown of about 31 feet below the top of the
casing. The water level had not stabilized when pumping was stopped but
placement of a pump suction at about 90 feet would allow for about 85 feet of
drawdown. Therefore, it appears probable that the well may yield 2 cfs or more
for prolonged pumping periods. In addition, the production test well was not
drilled to bedrock, so more aquifer may be available below the existing
screened section of the well. Any additional aquifer that could be utilized
would increase the yield of the well.
The production test well is a flowing artesian well with an estimated flow
of about 400 gpm (1 cfs). The temperature of the ground water is 47 OF.
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Figure 2-3. --Simulated Maximum, Average, and Minimum Monthly Mean Flows
(CFS) for the Wapato Canal, 1980-1989
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Figure 2-5. --Annual Water Temperatures ("C) for the Yakima River at
Cle Elum, 1974-1987
Because the well is artesian, the effect of pumping will probably be felt
throughout the area of proposed hatchery site. Any additional wells drilled at
the site must be widely spaced to avoid interference among the wells. It is
possible that an additional two or three wells could be drilled at the site
bringing the total ground-water supply at the site to around 6-8 cfs. This
supply would be at, or slightly less than, the projected July-September demand
of 8-9 cfs.
Chemical constituents measured in the ground water at the site on
December 19, 1989, that did not meet the Alaska aquaculture criteria include
aluminum, carbon dioxide, chloride, dissolved oxygen, magnesium, manganese,
nitrogen gas, and dissolved sodium (too low). The observed levels of aluminum,
chloride, and manganese are of the most concern and need to be evaluated for
possible effects on fish culture.
Oak Flats
Surface Water
The surface water requirements of the proposed hatchery facilities at the
Oak Flats site would be up to 36 cfs in March and April, up to 15 cfs during
May, up to 18 cfs in June and July, up to 22 cfs in August, 32 cfs in
September, up to 40 cfs in October, 38 cfs from November through January, and
up to 40 cfs in February (table 2-l). Flows in the Naches River at the
Oak Flat site are adequate to meet these needs. Simulated monthly mean flows
at Oak Flats for the period 1926-87 range from an average high of about
2,945 cfs in May, to an average low of about 265 cfs in October (figure 2-6 and
Appendix B). Low river flows of less than 50 cfs can occur during July of
extremely dry years (3 years of the 62-year period of record). In addition,
flows of 50-75 cfs can occur at Oak Flats during October of these very dry
years. The Naches-Selah Irrigation District is considering moving its
diversion to the Oak Flats site and the above flows assume that the
Naches-Selah diversion (about 175 cfs) has already been taken from the river.
It may be advantageous for the handling of waste products from the hatchery to
reach an agreement with the Naches-Selah Irrigation District to use some water
from the Naches-Selah Canal to meet some of the hatchery needs and then to
return the water to the canal.
Water quality at the Oak Flat site is generally good. However, water
temperature data taken during 1989 (figure 2-7) shows that daily average
temperatures equaled the 15 "C aquaculture criteria in August and that daily
maximums often exceeded the criteria during July and August. Other water
quality parameters that did not meet the Alaska aquaculture criteria were
aluminum, manganese, and dissolved sodium (too low) (Appendix C).
Ground Water
The projected ground-water needs of the proposed facilities at Oak Flats
would be 2 cfs from June through September (table 2-l). Four ground-water
exploration wells were drilled at two locations at the Oak Flats site during
the summer of 1989 to determine the ground-water potential of the site. One
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site was located on the west end of the site (Oak Flats #l) and the second was
located near the center of the site (Oak Flats #2). One 6-inch observation
well and one 16-inch production test were completed at each location.
Pump tests were started on the production test wells during
December 6-7, 1989. During development pumping of the production test well at
Oak Flats #l, it became apparent that the well would only yield about 75 gpm or
less with about 15 feet of drawdown below static water level. Any greater
pumping caused the pump to break suction. Development pumping at Oak Flats #2
showed that the well would only yield about 100 gpm with a 15-foot drawdown.
The pump used in the tests was too large for pumping the small volumes of water
found in these wells. Additional pumping with a much smaller pump will be
needed to determine the firm yield of the wells under prolonged pumping.
Both of the drilling locations at Oak Flats were selected on the basis of
a resistivity survey. The survey showed that the locations contained an island
of coarse gravel surrounded by fine sediment. Samples taken during drilling
showed that both locations had good aquifer potential.
aquifer, but little water at both sites.
Apparently there is an
It appears that the recharge water
moving into the aquifers is limited because of the surrounding fine sediment.
Therefore, pumping results in the water being removed from storage rather than
being supplied by recharge. It is doubtful that the two production test wells
would yield more than a total of about 150 gpm during prolonged pumping. In
fact, prolonged pumping may completely deplete the water supply in storage.
The wells need to be pump tested further to establish the long-term pumping
yield of the aquifer.
There is a possibility that drilling into the upper part of the basalt
bedrock may locate an aquifer with greater yield than those found in the
sediments. Any test drilling should be limited to an additional depth of
150-200 feet, because this is where an aquifer with suitable water temperature
would most likely be found.
Water quality parameters measured in the two wells at the Oak Flats site
on December 19, 1989 that did not meet the Alaska aquaculture criteria include
aluminum, chromium, dissolved oxvgen,
(Oak Flats #2), nitrogen gas,
iron (Oak Flats #2), manganese
(Oak Flats #l) (Appendix C).
zinc (Oak Flats #2), and dissolved sodium
These wells have not been pump tested for any
length of time and the levels of chromium and zinc noted may be residues from
the well drilling activity. Water quality measurements should be retaken once
the wells have been adequately pump tested. Any parameters that still do not
meet the Alaska aquaculture criteria should be evaluated by fish culture
experts to determine if the ground water is suitable for the proposed uses.
Buckskin
Surface Water
The proposed facilities at the Buckskin site would need 7 cfs of surface
(spring) water in February, 8 cfs during March, 1 cfs in April, up to 7 cfs
from May through July, and 9 cfs during August through January (table 2-l).
Water supplies at the site appear to be marginally adequate to meet this need.
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Figure 2-6 .--Simulated Maximum, Average, and Minimum Monthly Mean Flows
(CFS) for the Naches River at Oak Flats, 1926-1987
Figure 2-7. --Daily Maximum and Minimum Water Temperatures ("F) for the
Naches River at Oak Flats, 1989
Below the two springs, flow data for Buckskin Creek, taken from March 19 to
October 17, 1989, show a low flow of 9 cfs in March and a high flow of 26 cfs
in September (figure 2-8 and Appendix 3). This relatively wide fluctuation in
flow from the springs is believed to be caused by ground-water return flow from
nearby irrigated lands which is greatest during the summer. Flow data for
Buckskin Spring (figure 2-9) and Nelson Spring (figure 2-10) indicate that the
combined flow of the springs on March 19 and April 24, 1989, was only about
8 cfs. Buckskin Spring appears to generally have more flow than Nelson Spring
(Appendix B), although changes in the amount of irrigation returns can
sometimes cause flow in Nelson to exceed that in Buckskin. Further monitoring
of the flows at this site should be conducted, especially from November through
April, to determine if supplies during these months are adequate to meet fish
facility needs.
Summer water temperatures at the site exceed 15 "C (59 OF) in both springs
and in the creek below the springs (figures 2-11, 2-12, 2-13, and Appendix Q).
Temperatures rose higher than 59 OF (15 "C) in mid-June 1989 and lasted through
September. The highest measured temperature was 63 "F in Buckskin Spring on
July 6, 1989, but maximum-minimum thermometers placed in the springs recorded
maximum temperatures as high as 79 OF. These warm temperatures are likely
associated with the irrigation return flows that enter the springs and creek.
Water quality samples of Buckskin Spring, Nelson Spring, and a small
(0.75 cfs) spring below the present hatchery outlet were collected on
August 1, 1988, and April 11, 1989. Water quality parameters that did not meet
the Alaska aquaculture criteria in all these springs included aluminum, carbon
dioxide, chloride, hydrogen sulfide, nitrate, and temperature (Appendix C).
In addition, Buckskin Spring and the small spring near the hatchery contain low
levels of dissolved oxygen and supersaturated levels of nitrogen gas. High
levels of carbon dioxide and hydrogen sulfide and low levels of dissolved
oxygen are commonly found in spring water. These can be corrected before'
hatchery use. High levels of chloride and nitrate and warm water temperatures
are typical indicators of irrigation return flows. Exoerts in fish culture
need to determine if any of the above Alaska aquaculture criteria variances
pose a serious constraint to the proposed hatchery operations at this site.
Ground Water
In addition to the above spring water, the proposed facilities at Buckskin
would use up to 1 cfs of ground water from September through July (table 2-l).
To explore the potential for ground water at the site, one 6-inch observation
well was drilled at the site during the fall of 1989. The well was drilled to
bedrock at a depth of 45 feet and no ground water was found except for a minor
amount that was encountered between 3-10 feet. It is possible that drilling
into the basalt bedrock may locate an aquifer that can yield the desired flow
of ground water. Any test drilling should be limited to an additional depth
of 100-200 feet because this is where an aquifer with suitable water
temperatures would most likely be found. In addition, an adequate aquifer in
the sediments may occur on the private land northwest and farther away from the
basalt outcrop just north of the drilling site.
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KLICKITAT RIVER BASIN (CASCADE SPRINGS)
The proposed hatchery facilities for the Klickitat basin would be located
at Cascade Springs a short distance downstream of the WDF hatchery at RM 42.4.
The proposed facilities would require up to 39 cfs of river water from December
through February, and 38 cfs during March and April (table 2-l). In addition,
the facilities would use up to 37 cfs of spring water from May through February
and 40 cfs of spring water during March and April.
There appears to be adequate streamflows and spring water at the site to
meet the above needs, but some minor reprogramming of spring water needs may be
required. Monthly mean streamflows at the site for the the period 1910-71
ranged from an average high of about 1,850 cfs in May to an average low of
about 440 cfs in September (figure 2-14 and Appendix B). The lowest daily flow
of record (236 cfs) occurred during November. Flow data for the two springs at
the site, Cascade Springs and Kidder Springs, averaged a total of 37.5 cfs
(22.5 cfs for Cascade and 15 cfs for Kidder) [15], which is 2.5 cfs less than
the 40 cfs of spring water required for March and April. It should be possible
to reprogram the spring water requirements of the hatchery facilities to
conform with the available supply without adversely affecting hatchery
production goals.
The temperature of the river water at the site is generally good; the
highest temperature recorded during the summer of 1989 was 56 OF
(figure 2-15). This is close enough to the upper limit of the Alaska
aquaculture criteria (59 OF) that additional monitoring is warranted to
determine if river water temperatures exceed 59 "F during especially warm or
especially low water years. Several other water quality parameters measured
from samples of river water collected at the site did not meet the Alaska
aquaculture criteria. These included aluminum, carbon dioxide, manganese,
mercury, dissolved sodium, and suspended sediment (Appendix C).
The water quality of Cascade and Kidder Springs is relatively good. The
temperature of the spring water in both springs is about 45 OF (Appendix C).
The only water quality parameters that did not meet the Alaska aquaculture
criteria were carbon dioxide and dissolved sodium (too low in both springs),
and aluminum (Kidder).
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S T R E A M D E S C R I P T I O N
YAKIMA BASIN
Yakima River
Columbia River (RM 0.0) to Prosser Diversion Dam (RM 47.0)
The Yakima River enters the Columbia River from the north (right bank) at
RM 335.2 of the Columbia. The condition of riparian cover throughout this
lowest reach of the Yakima River is only fair to poor. Spawning gravel is
abundant, although deposited sediment in the gravel is a concern. The lower
portion of the reach, below the Chandler Powerplant discharge at RM 35.8,
contains good riffle and pool habitat except for the lowest 2 miles which are
inundated by McNary Pool. Anadromous fish use of the reach includes fall
chinook spawning and incubation, passage of all stocks to and from upstream
areas, and overwintering of some spring chinook and steelhead.
Simulated flows in the lower 35.8 mile segment of the reach are generally
good, with monthly mean flows for the period 1926-87 ranging from an average
high of 5,520 cfs in May to an average low of 1,400 cfs in August at Kiona
(RM 34.9) (figure 3-l). The lowest monthly mean flow (713 cfs) occurred in
April 1977.
Water quality is the major constraint to anadromous fish production in
the lower segment of this reach. High water temperatures prevent salmonid
passage and rearing during mid- and late summer in most years. At Kiona,
108 of 416 (26 percent) temperature samples taken during the period
January 1953-July 1989 exceeded 65 "F and 53 (18 percent) exceeded 70 OF
(21 "C) (Appendix D). Temperatures over 65 OF can occur as early as late June
and they generally last through early September. Temperatures above 70 OF are
common in July and August and readings in the high seventies and low eighties
are not uncommon (Technical Data Appendix).
Ideal water temperatures for salmon and steelhead spawning and rearing in
the natural environment are 54-61 OF with daily peaks not exceeding 65 OF.
Salmon and steelhead can generally survive water temperatures of 65-70 OF for
short periods of time with limited ill effects but temperatures above 70 "F
are unsuitable for anadromous fish production. Surviving stocks of anadromous
fish in the Yakima basin use this reach when the high water temperatures are
not present. Adult spring chinook pass through the reach in early spring and
adult fall chinook spawn in late fall (after water temperatures have cooled).
The fall chinook juveniles emerge and emigrate during spring. Adult steelhead
pass through this reach from late fall to early spring. Some juvenile spring
chinook and steelhead also rear in this reach but only during winter.
Other water quality parameters in samples from Kiona do not meet
acceptable criteria for salmonid spawning and rearing; 19 of 38 copper
determinations exceeded the aquatic life criteria (table l-5) of 6.5 ug/L and
17 of 96 mercury determinations exceeded the laboratory detection limit of
0.1 ug/L. (Aquatic life criteria for mercury is less than 0.1 ng/L.) Because
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of the intermittent use of the reach by salmonids, these water quality
variances probably do not significantly affect anadromous fish production.
Water samples from Kiona also contain relatively high levels of suspended
sediment, nitrogen, phosphorus, coliform bacteria, and various pesticides
(Technical Data Appendix). Even with the above problems, hatchery supple-
mentation of natural spawning fall chinook populations would still be feasible
downstream of the Chandler Powerplant discharge.
Flow and water quality constraints between Prosser Diversion Dam and the
powerplant discharge are more important. (Flows and water quality below
Prosser Dam during spring and fall were discussed previously in the section on
water supplies for the proposed hatchery facilities at Prosser.) Much of the
summer flow of the Yakima River is diverted at Prosser Diversion Dam to
provide irrigation water to the Kennewick Irrigation District and for power
production, and fall and winter flows are diverted for power production.
Recent studies have suggested that the 50-200 cfs minimum flows maintained by
Reclamation below Prosser Dam are not adequate for adult passage and juvenile
rearing [9,10]. The studies recommend minimum flows of 450 cfs below Prosser
for acceptable anadromous fish passage conditions and flows of 800-1,000 cfs
are desirable for anadromous fish spawning and rearing. The present minimum
flows of 50 or 200 cfs can occur during any month of the year but are most
common from July through October.
Water quality during the summer months in the 11.2-mile segment from the
diversion dam to the powerplant outlet is the poorest in the Yakima basin with
high water temperatures, high suspended sediment concentrations, and low
dissolved oxygen levels in some of the deeper areas [7]. Ammonia con-
centrations may reach toxic levels in some years and pesticide concentrations
are the highest in the subbasin. Flows and water quality in this segment
could be improved by measures such as subordinating power production at the
Chandler Powerplant to instream flows and identifying and controlling upstream
point and nonpoint sources of water pollution. However, until such measures
are implemented, anadromous fish spawning and rearing in this segment will
remain extremely limited.
Prosser Diversion Dam to Sunnyside Diversion Dam (RI1 103.8)
The river in the lower 33 miles of this reach is a deep, slow-moving,
meandering stream with a silt/algae bottom and very few riffles, providing
poor habitat for anadromous fish spawning or rearing. From about the
Toppenish Creek confluence (RM 80.4) upstream, however, riffles and pools
become more common and gravels comprise a larger portion of the substrate.
Although instream cover is scarce in this reach, the riparian corridor is
either quite brushy (below Toppenish Creek) or has a reasonably dense stand of
trees (above Toppenish Creek) and would be classed as fair to.good.
Anadromous fish use of this reach is primarily for upstream and
downstream passage but fall chinook spawn in the area near the Toppenish Creek
confluence and some steelhead spawning and rearing probably occur between
Satus Creek (RM 69.6) and Sunnyside Dam. Some limited overwintering of salmon
and steelhead also probably occurs in this reach. Recent studies have shown
high smolt mortalities between headwater areas and Prosser Diversion Dam
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Figure 3-1.--Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Yakima River at Kiona, 1926-1987
during low flows; most of these mortalities appear to occur in the Prosser to
Sunnyside reach. The cause(s) of this high mortality needs to be determined
and corrective measures taken.
Low summer flows below Sunnyside Diversion Dam are a problem in most
years because all but about 200 cfs of the Yakima River flow above Sunnyside
Diversion Dam is diverted once the storage system begins releases to meet
water needs. Simulated monthly mean flows for the period 19'26-87, just below
Sunnyside Diversion Dam, range from an average high of 4,335 cfs in May to an
average low of 200 cfs in August and September (figure 3-2). Reclamation
informally maintains a minimum flow of 200 cfs past Sunnyside Diversion Dam
but adult migration is difficult at this flow. Problems also occasionally
occur with smolt outmigrations during the spring of dry years; flows as low as
200 cfs can occur in April and May of low water years and these flows are too
low to provide rapid downstream transport of the smolts to the Columbia River.
Flows improve downstream of Sunnyside Diversion Dam as irrigation return
flows enter the river but these return flows are of generally poor quality.
Simulated monthly mean flows just upstream of Prosser Diversion Dam for the
period 1926-77 range from an average high of about 5,110 cfs in May to an
average low of about 1,155 cfs in September (figure 3-3).
Water quality deteriorates downstream of Sunnyside Diversion Dam because
more and more of the river flow is comprised of agricultural return flows and
because the river water warms as it meanders slowly through the lower 33-mile
segment from Toppenish Creek to Prosser Diversion Dam. This deterioration is
reflected in the water temperature data for Granger (RM 82.8) and Mabton
(RM 55.0); only 8 of 72 (11 percent) water temperature samples at Granger
taken during the period March 1974-September  1981 were above 65 OF and none
were above 70 OF, whereas 18 of 74 (24 percent) samples taken at Mabton during
the period January 1971-September  1981 were above 65 OF and 5 (7 percent) were
above 70 OF (Appendix D). These high temperatures occurred between late June
and early September at both locations (Technical Data Appendix).
Flows and water quality could be improved in this reach by the provision
of additional flow past Sunnyside Diversion Dan. This would require the
creation of additional water supplies (most likely by a combination of water
conservation and new storage) and by identification and control of upstream
point and nonpoint sources of water pollution. Until these measures are
implemented anadromous fish use of this area will remain limited to passage of
upstream stocks, fall chinook spawning, and incubation upstream of the
Toppenish Creek confluence, and a limited amount of spring chinook and
steelhead rearing in the segment between the Satus Creek confluence and
Sunnyside Diversion Dam.
Sunnyside Diversion Dam to Wilson Creek (RM 147.0)
Most of this reach lies within the Yakima Canyon. The river in the
canyon is relatively fast-flowing with few gravel bars and little spawning
habitat above Pomona. Large pools are also lacking. The lower portion of
this reach, from Sunnyside Diversion Dam to Pomona, is more braided and
contains a good series of riffles and pools. Riparian vegetation in this
reach is generally good throughout the reach except for an 8-mile stretch from
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about RM 114 to RM 122 which has been impacted from construction of Interstate
Highway 82 and grazing. The primary importance of this reach for anadromous
fish is as overwintering habitat for spring chinook and steelhead; however,
spawning and rearing of spring chinook and steelhead is also significant.
This reach also has the potential for summer chinook and some coho spawning
and rearing.
Flows in this reach below the Naches River confluence (RM 116.3) are
generally good except for low winter flows in dry years that can adversely
affect overwinter survival of spring chinook and steelhead. Simulated monthly
mean flows above Sunnyside Diversion Dam for the period 1926-77 range from an
average high of about 5,570 cfs in May to an average low of about 1,125 cfs in
October (figure 3-4). The lowest simulated monthly mean flow was 633 cfs and
this would occur in October during six dry water years.
Flows upstream of the Naches confluence can often be too high for optimal
rearing during the irrigation season and are often too low downstream of Roza
Diversion Dam (RM 127.9) during the fall and winter for adult passage and
juvenile rearing. Flows are diverted at Roza Diversion Dam for irrigation
(early fall) and power production (fall and winter). Simulated monthly mean
flows in this reach above the Naches confluence for the period 1926-87 range
from average highs of about 2,540 and 4,330 cfs in May below Roza Dam and at
Umtanum (RM 140), respectively, to average lows of about 360 cfs (September)
below Roza and 970 cfs (October) at Umtanum (figures 3-5 and 3-6).
Reclamation informally provides minimum flows of 300 cfs below Roza Dam;
however, flows of about 400 cfs are needed for good adult passage conditions
and flows of about 750-900 cfs are needed for optimal rearing in the reach
below the diversion dam. Flows below Roza Dam could be improved for
anadromous fish passage and rearing by subordination of power production at
Roza powerplant to instream flows; however, this would require the provision
of replacement power to the Roza Irrigation District, at equivalent cost, for
irrigation pumping needs.
Water quality in this reach is generally good to excellent with three
exceptions. First, Roza Diversion Dam acts as a settling pond and when Roza
pool is drained large volumes of sediment are released and washed downstream.
Second, the wakes from power boats in pools just above Roza Diversion Dam are
causing some bank erosion and, therefore, some turbidity and sedimentation
problems. And last, one of two copper determinations taken near Umtanum
exceeded the aquatic life criteria (Appendix D).
Wilson Creek to Cle Elum River (RM 185.6)
This reach has a generally good pool to riffle ratio and is braided in
some sections. The upper portion of this reach flows through Thorpe Canyon
which is similar in habitat to the Yakima Canyon area. The riparian corridor
in the 19-mile stretch between Wilson Creek and Taneum Creek (RM 166.1) is
only fair and bank sloughing is common, but otherwise, the riparian vegetation
in this reach is good to excellent. Spring chinook use this reach primarily
for juvenile rearing, and the reach has the potential for steelhead and coho
rearing as well.
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Figure 3-2. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Yakima River below Sunnyside Diversion Dam, 1926-1987
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Figure 3-3. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Yakima River above Prosser Diversion Dam, 1926-1977
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Figure 3-4. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Yakima River at Sunnyside Diversion Dam, 1926-1977
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Figure 3-5. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Yakima River Below Roza Diversion Dam, 1926-1987
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Figure 3-6. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Yakima River at Umtanum, 1926-1987
Flows in this reach are also commonly too high for optimal rearing
during the irrigation season and too low during flip-flop operations and
during winters following dry years. (Flows and water quality below the
confluence of the Cle Elum River were discussed previously in the section on
water supplies for the proposed hatchery facilities at Cle Elum.) Low flows
of 300-350 cfs can occur below the Cle Elum River confluence during the fall
of dry years.
Water quality in this reach is generally good to excellent; the only
aquatic life criterion variance noted from water quality samples taken below
the Cle Elum River confluence during the period March 1974-March 1987 was that
one of two copper determinations exceeded the standard of 6.5 pg/L
(Appendix D).
Cle Elum River to Keechelus Dam (RM 214.5)
This reach contains the best spring chinook spawning habitat in the upper
Yakima River and could also be excellent spawning and rearing habitat for
steelhead and coho. The reach has many excellent gravel bars and large pools,
and cover such as large organic debris (LOD) is especially abundant. The
riparian corridor is excellent except for a few clusters of summer homes where
the banks have been riprapped and the vegetation removed. The area above
Easton Diversion Dam (RM 202.5) has only recently been made accessible to
anadromous fish by replacement of the nonfunctional ladder at the dam; a new
screen and bypass system on the Kittitas Reclamation District (KRD) Canal has
also been recently constructed.
Flows below Easton Diversion Dam are generally adequate for spring
chinook spawning and incubation, especially in recent years, but are often too
low for optimal rearing in winter-early spring. Simulated monthly mean flows
below Easton Dam for the period 1926-87 range from an average high of about
935 cfs in May to an average low of about 185 cfs in October (figure 3-7).
Reclamation provides minimum spring chinook spawning flows of 200 cfs below
Easton Diversion Dam during September and minimum incubation flows of 150 cfs
during winter in conformance with the Quackenbush Decision [16]. Winter flows
between Keechelus Dam and Easton Cdm are more of a problem because releases
from Keechelus have historically been stopped after the irrigation season to
allow filling of the reservoir. Simulated monthly mean flows in this segment
of the reach range from an average high of about 735 cfs in August to an
average low of about 65 cfs in March (figure 3-8). However, low flows of
about 3 cfs, largely from seepage, are common from October through April below
Keechelus Dam. An agreement between irrigation interests and the YIN was
recently concluded in conjunction with the ladder and screen construction at
Easton Dam to provide spawning flows of 60 cfs and incubation flows of 30 cfs
in the reach above Easton.
Water quality throughout the Cle Elum River to Keechelus Dam reach is
excellent; five monthly water samples were collected and analyzed during the
summer of 1989 and all of the water quality measurements met the aquatic life
criteria (Technical Data Appendix).
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Yakima River Tributaries
Corral Canyon Creek (5 Miles)
Corral Canyon Creek enters the Yakima River from the east (left bank) at
RM 33.5. There is an unscreened diversion that diverts most of the creek into
the Kiona Canal near its mouth. This diversion is impassable during the
irrigation season but if the check boards were removed at the end of the
season, Corral Creek would be accessible to steelhead. This creek has good
summer flows (about 25 cfs) and good riparian conditions, and it could produce
steelhead (and possibly coho) if the diversion near its mouth were screened,
or if an undershot bypass were constructed to separate the creek from the
canal. Water quality may be a problem since most of the summer flow is
comprised of irrigation return flows.
Spring/Snipes Creek (16 Miles)
Spring/Snipes Creek enters the Yakima River from the east (left bank) at
RM 41.8. Spring and Snipes Creeks are downstream of the historic spring
chinook production area in the basin. These creeks, which join l/4 mile from
the Yakima confluence, are used as an irrigation wasteway conduit in the
summer and constitute a false attraction hazard to migrating spring chinook
adults. Discharge in Snipes Creek drops precipitously in the fall and winter,
and spawning gravel is scarce in both creeks. Nonetheless, Spring Creek has
some minor potential for steelhead and coho spawning and rearing as small
numbers of both species spawn and rear there now. High summer water
temperatures, high levels of suspended sediment, and pesticide concentrations
in irrigation returns are also of concern (Appendix D). A barrier is needed
on Snipes Creek to prevent the loss of adult spring chinook to the false
attraction hazard.
Sulphur Creek
Sulphur Creek enters the Yakima River from the east (left bank) at
RM 61.0. This channel is a combined wasteway for the Sunnyside and Roza
Canals and is used for drainage by several county drainage districts and the
city of Sunnyside sewage treatment plant. Like Spring and Snipes Creeks water
quality (Appendix D) and seasonal low flows are the major problems for
anadromous fish production in this tributary. In the spring, waste water from
the Sunnyside and Roza Canals can provide a significant attraction flow to
migrating spring chinook and a barrier is also needed at the mouth of this
creek to prevent losses from these false attraction flows.
Satus Creek System (131 Miles Including Forks)
Satus Creek enters the Yakima River from the west (right bank) at RM 69.6.
The principal tributaries to Satus include Mule Dry Creek (18 miles), Dry Creek
(39 miles), Logy Creek (14 miles to falls), and Kusshi Creek (11 miles). Only
Logy Creek has sufficient fall flows for salmon spawning. Spring chinook were
reported to be abundant in Logy Creek before 1910 and there have been reports of
spawning chinook in Logy and Satus Creeks in recent years. Although the Satus
system is not now (nor was it historically) a major spring chinook producer, it
is currently the primary producer of steelhead in the Yakima basin.
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Figure 3-7. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Yakima River Below Easton Diversion Dam, 1926-1987
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Figure 3-8. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Yakima River Below Keechelus Dam, 1926-1987
The lower 6 miles of Satus Creek provide poor habitat for anadromous fish
because it is slow-moving with a mud-sand streambed and only a few isolated
riffles. The remainder of the system, however, contains considerable spawnins
and rearin
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of years),
are three unscreened diversions on Satus Creek: (1) the laddered
gation Project (WIP) diversion at about RY 10 (unused for a number
(2) the large, unladdered Shattuck diversion complex near RM 12, and
(3) the small, gravel berm Holwegner diversion near RM 28. The Shattuck
diversion, even though recently reconstructed, is a barrier to spring chinook
spawners and would probably delay steelhead spawners as well. Moreover, this
structure diverts a substantial amount of the summer flow from Satus Creek and
is an entrainment hazard to outmigrating smolts.
Monthly mean flows in lower Satus Creek near the mouth (RM 2.6) for the
period 1933-85 ranged from an average high of about 370 cfs in February to an
average low of about 55 cfs in October (figure 3-9). The lowest monthly mean
flow of record was 23 cfs in October 1934. Monthly mean flows are an average
for the month and should be viewed with caution because daily flows can vary
considerably; for example, a flow of only about 5 cfs was measured in lower
Satus Creek on October 12, 1989 (Technical Date Appendix). Monthly mean flows
in upper Satus Creek (RM 19.7) for the period 1932-85 ranged from an average
high of about 350 cfs in February to an average low of about 17 cfs in
September (figure 3-10). The lowest monthly mean flow of record was 4.9 cfs
which occurred in August 1932.
Water quality in Satus Creek is generally good except for warm water
temperatures and occasional low levels of dissolved oxygen. All of the other
water quality parameters measured during the period April 1981-August 1984 met
the aquatic life criteria. Water temperatures above 65 OF were common at
RM 2.6 from June through August, and tempera'tures above 70 OF occurred at times
(Technical Data Appendix). In 1989, temperatures above 65 OF occurred during
July and August, but temperatures above 70 OF were not noted (figure 3-11).
Logy Creek enters Satus Creek near RM 20.0 and is a major tributary
providing one-half or more of the flow of Satus Creek downstream of their
confluence. Flows near the mouth of Logy Creek ranged from 11.5 to 15.0 cfs
during the summer of 1989 (Technical Data Appendix), and water temperatures were
excellent ranging from 38 to 58 OF. One possible problem was noted in Logy
Creek; maximum-minimum thermometers placed in the streain near a meadow at RM 1.0
recorded maximum water temperatures ranging from 79-82 OF. These maximum
temperatures are too warm for salmonid rearing. Additional monitoring of Logy
Creek water temperatures is needed to determine if the above maximum
temperatures represent the creek as a whole or are the result of a localized
condition.
With the exception of Logy Creek, all of the Satus tributaries would be
more productive if summer flows were higher. Mule Dry Creek, Dry Creek, Kusshi
Creek, and Wilson Charley Creek normally dry up in one or more reaches each
year. There are good sites for small impoundments to provide additional water
for instream flows at a number of places in the Satus drainage.
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Fairly large areas of the Satus drainage have suffered riparian damage,
primarily from overgrazing. Much of this damage consists of bank sloughing,
however, many impacted areas still support fair numbers of large trees which
often provide adequate shading. These riparian areas have been prioritized by
productive potential and need for restoration in the Yakima Subbasin Plan [7]
as follows (in descending order of importance): Satus Creek from Dry Creek
(RM 18.7) to High Bridge (RF1 30.1), Dry Creek from the mouth to a point about
3 miles above Elbow Road crossing (RM 27), Logy Creek from the mouth to the
first crossing above Sheep Camp (RM 2.5), the entire Mule Dry Creek drainage
(18 miles), and lower Satus Creek from Mule Dry Creek (RM 8.5) to the mouth.
Toppenish/Simcoe System (140 Miles Including Forks)
Toppenish Creek enters the Yakima River from the west (right bank) at
RM 80.4. Toppenish Creek is 70 miles long, Simcoe Creek is 18.9 miles long,
the North and South Forks of Toppenish Creek are about 18 and 6 miles long,
respectively, and the North and South Forks of Simcoe Creek are 13.9 and
12.8 miles long, respectively. The system is thus quite large and, with
improvements, has the potential to be a major producer of steelhead and perhaps
of coho as well. It is not now, nor apparently has it ever been, a significant
producer of spring chinook, but a limited amount of fall chinook spawning may
occur in the lower few miles.
The lower 32.7 miles of Toppenish Creek, up to the confluence with
Simcoe Creek, has a low gradient, is extremely braided, and receives
significant amounts of irrigation return water. Riparian degradation is patchy
but significant where it occurs. The substrate is heavily sedimented,
primarily because of the silty input from Mud Lake Drain (RM 31.5), a ditch
which drains irrigated range that was historically a swamp. Much of the
sedimentation problem in lower Toppenish Creek could be eliminated by the
construction of a small impoundment on Mud Lake Drain which would function as a
sediment trap and could also provide valuable waterfowl and wildlife habitat.
Except for several culverts, which may slow upstream migration to some degree
during low water, and the unscreened Durham diversion at RM 1.0, there are no
significant passage problems in this reach of Toppenish Creek. The WIP diverts
water from the creek at RM 3.6, but this diversion has recently been fitted
with a state-of-the-art screen and ladder system.
Monthly mean flows near the mouth of Toppenish Creek (RM 1.7) for the
period 1933-85 ranged from an average high of about 250 cfs in March to an
average low of about 60 cfs in November (figure 3-12). The lowest monthly mean
flow of record was 5 cfs in August 1976. Low monthly mean flows of less than
20 cfs, largely due to upstream diversions, can occur from July through
September of dry years. Flows of 30-125 cfs are common during this period in
'average to wet years (Technical Data Appendix). Warm water temperatures are
the most significant water quality problem in lower Toppenish Creek; 5 of 37
(14 percent) water temperatures collected at RM 1.7 during the period
March 1981-August 1984 exceeded 65 OF, but none exceeded 70 OF (Appendix D).
However, temperatures near the confluence of Simcoe Creek (RM 32.7) are lower;
none of the measurements taken just downstream of the Simcoe Creek confluence
during the summer of 1989 exceeded 65 OF (figure 3-13).
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Figure 3-9. --Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of Satus Creek Near Highway 22 Bridge (RM 2.6), 1933-1985
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Figure 3-10. --Maximum, Average, and Minimum Monthly Mean Flows (CFS) of
Upper Satus Creek (RM 19.7), 1932-1985
Figure 3-11 .--Maximum and Minimum Water Temperatures ('F) of Lower Satus
Creek Near Highway 22 Bridge (RM 2.6), 1989
. ..r.....................................................................................
1,20.  . . . . . . . . . . . . . . . .
Ill
l.L0 o,to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0,60. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I............................
. . . . . . . . . . . ..#*.*~..................-*-. . . . . ...*.‘-.~..,......,.....,.*.. . ..-...... . ..\ . . . . . . . . . . . . . . . . . . . . I ..---
0’ .-- , I
OCT NOV DEC JAN FEB MiR APR M;Y- JlJN JUL AUG SEP
Figure 3-12.--Maximum, Average, and Minimum Monthly Mean Flows (CFS) of
Lower Toppenish Creek (RM 1.7),  1933-1985
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Figure 3-13. --Maximum and Minimum Water Temperatures ('F) of Toppenish
Creek Just Below Simcoe Creek Confluence (RM 32.7), 1989
Wanity Slough, an 18-mile long collector drain for the WIP, empties into
Toppenish Creek at RM 6.5. In addition to receiving irrigation returns, Wanity
Slough diverts Yakima River water at a point just above Sunnyside Diversion
Dam, and its discharge is not allowed to fall below 50 cfs to protect resident
trout. If three gravity diversions were screened, Wanity Slough, one of its
feeder drains, and the 11-mile long Lateral Drain Four could possibly be used
for spawning and rearing by fall chinook and as off-channel winter refuges for
migrant spring chinook and steelhead presmolts. The potential for establishing
fall chinook populations in these drains appears good, as fall chinook have
already been established in Marion Drain, another WIP collector.
In the next 12 miles of Toppenish Creek, from Simcoe Creek up to the WIP
diversion for the Toppenish Lateral Canal (RM 44.2), the stream is diverted
into many small channels for irrigation. These channels have adequate spawning
gravel, but periodically go dry. The riparian corridor for a distance of 10
miles or more below the diversion has been impacted by a combination of
overgrazing and channelization. This reach will constitute no more than a
migration corridor for the foreseeable future. The WIP Dam is passable to
adult steelhead at high flows because of a rock gabion backwater below it, and
is equipped with new rotary screens. After mid-May, this diversion removes a
substantial amount of the total flow from the creek. By June, Toppenish Creek
dries up for a distance of 4 to 5 miles below the diversion because the bed was
channelized following a flood in the late 1970’s, and the new streambed is too
permeable to prevent small flows from becoming subsurface. Also, in some years
there is no spill over the dam.
The drying up of Toppenish Creek below the WIP diversion may not be as
serious as it appears. Flows are adequate to pass the smolt outmigration in
late February through late April, although fry and fingerlings dispersing
downstream in the summer and early fall would be stranded in the dry streambed
below the bypass, or would be crowded together in the creek just upstream of
the dam. However, there is a remedy. The Toppenish Lateral Canal, a semi-
natural ditch which supports a resident trout population, splits into two
branches several miles below the diversion. One branch is a cul-de-sac, but
the other ultimately drains into Simcoe Creek below the Agency Creek
confluence. If screens were installed at the canal bifurcation to divert fry
from the cul-de-sac, there would be a migration corridor on Toppenish Creek at
all times. If the rotary screens at the diversion were lifted just before
Toppenish Creek went dry below the dam, fry could move down the canal into a
portion of Simcoe Creek that remains free flowing year-round, and ultimately
back into Toppenish Creek.
The gabion backwater intended to provide upstream passage at the WIP
Diversion Dam has suffered some structural damage since it was installed in
1986, and the gabions are more permeable than was anticipated. Consequently,
the structure does not "back up" water as planned. There is now some doubt as
to its ability to pass adults except at the highest flows. In its present
condition, fall-run steelhead would probably not be able to pass the diversion
until late November or early December; spring-run steelhead would, in many
years, have to attempt passage before April. This structure should be replaced
with a more permanent facility.
The remaining 25 miles of Toppenish Creek above the Toppenish Lateral
Canal diversion, as well as the North and South forks of Toppenish Creek,
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maintain adequate flows for anadromous fish production year-round. Monthly
mean flows above the Toppenish Canal (RM 44.3) for the period 1910-85 ranged
from an average high of about 230 cfs in April to an average low of about
15 cfs in September (figure 3-14). The lowest monthly mean flow of record was
4.9 cfs in December 1927, but flows of less than 10 cfs are uncommon (9 of
76 years) (Technical Data Appendix).
Water quality in upper Toppenish Creek is excellent; all of the measure-
ments collected from near Cook Road during the period March 1974-April 1974 met
the aquatic life criteria (Technical Data Appendix). Spawning gravel is
abundant and the riparian corridor is excellent except for a "patchy" section
in the 11-mile reach from the Toppenish Lateral Canal to the confluence with
the North Fork. The major problem for these upper reaches appears to be a fair
number of culverts which are either perched or blocked. About 30 percent of
the culverts in the upper Toppenish drainage (forks plus main stem) may impede
passage.
Simcoe Creek, which enters Toppenish Creek at RM 32.7, has numerous
problems but considerable potential. Simcoe Creek is nearly dry during the
summer for the 4.5 miles upstream from Agency Creek (RM 9.5) to the WIP
diversion at RM 14.0. Monthly mean flows in the creek below the WIP diversion
(RM 13.9) for the periods 1909-23 and 1981-85 ranged from an average high of
about 80 cfs in March to an average low of about 1 cfs in September
(figure 3-15). Monthly mean flows averaged less than 5 cfs from July through
November. The lowest monthly mean flow of record was 0.15 cfs which occurred
during October 1921 (Technical Data Appendix). Discharge in the North Fork of
Simcoe Creek is usually about twice that in the South Fork, but both usually
carry less than 10 cfs from July through mid-October. Water quality in Simcoe
Creek is generally good except for occasional warm water temperatures during
summer; 2 of 37 (5 percent) water temperatures taken near the power station
during the period March 1981-August 1984 exceeded 65 OF, but none exceeded
70 OF (Appendix D).
The WIP diversion on Simcoe Creek at RM 14 is unscreened and erosion below
the diversion dam spillway has created a high "jump" which is a barrier to
upstream passage at all but the highest flows. In addition, two diversions
(the Hubbard and Hoptowit Ditches) in the first half-mile of the North Fork
di,vert most of the water in the creek during the irrigation season and neither
is screened. There is also one small unscreened diversion on the South Fork
and a couple of small unscreened ditches on the North Fork. Although
occasional dense stands of streamside trees provide a fair amount of shading
and keep temperatures down, the riparian corridor along Simcoe Creek and its
forks is heavily grazed and bank sloughing is significant.
Even with all its problems, the Simcoe system still produces some
steelhead (YIN biologists counted 26 redds in a l-day survey of lower Simcoe
Creek in April 1988). If all the diversions described above were screened, and
if a ladder or gabion backwater were installed below the WIP diversion to
facilitate upstream migration, the Simcoe Creek system could be a substantial
steelhead producer. Steelhead production could be further enhanced if passage
improvements were combined with a riparian restoration project and the
construction of several small impoundments at the headwaters of the forks and
the headwaters of Wahtum Creek to augment late summer instream flows.
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Figure 3-14 .--Maximum, Average, and Minimum Monthly Mean Flows (CFS) of
Toppenish Creek Above Toppenish Canal (RM 44.3), 1910-1985
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Figure 3-15. --Maximum, Average, and Minimum Monthly Mean Flows (CFS) of
Simcoe Creek Below the Wapato Irrigation Project Diversion (RM 13.9),
1909-1923 and 1981-1985
Ahtanum Creek (61 Miles Including Forks)
Ahtanum Creek enters the Yakima River from the west (right bank) at
RM 106.9. The gradient in the lower 8-9 miles of the creek is slight to
moderate, and bank sloughing from overgrazing has caused the deposition of sand
and mud. Good riparian vegetation is patchily distributed. Concrete dams
divert water into side channels named Hatton Creek (RM 18.2) and Bachelor Creek
(RM 18.9), which serve as irrigation conduits for the Ahtanum Irrigation
District. Numerous pumps and small gravity ditches (1 cfs) divert water from
these "creeks" during the irrigation season (April 15-July lo), and as water is
shifted back and forth among the three channels, one or more of the three
streambeds is frequently dry.
Monthly mean flows near the mouth of Ahtanum Creek (RM 0.6) for the period
1951-85 ranged from an average high of about 185 cfs in May to an average low
of about 17 cfs in August (figure 3-16). Although low monthly mean flows of
7-10 cfs have occurred from July through October mean flows of 15-25 cfs are
much more common (Technical Data Appendix). Still, a flow of only 2.4 cfs was
measured near the mouth of Ahtanum Creek on September 1, 1989, showing that
daily flows can vary significantly depending on the diversion pattern upstream.
Water quality in lower Ahtanum Creek is generally fair except for warm
water temperatures; 8 of 73 (11 percent) water temperatures taken at RM 0.6
from March 1974-September 1981 exceeded 65 OF and 3 (4 percent) exceeded 70 OF
(Appendix D). Further, temperature data collected during the summer of 1989
showed that daily maximums of 65-70 OF were common in July, and likely in
August as well (figure 3-17). These temperatures would not preclude anadromous
fish rearing but many juveniles may move downstream into the Yakima River for
the summer months where water temperatures are more favorable.
Two large WIP diversions are located on Ahtanum Creek near Ahtanum village
(RM 9.8) and Tampico area (RM 19.6). The upper facility diverts the entire
stream from early mid-July through mid-October, and the streambed is dry
downstream for a distance of 7 to 8 miles (to about RM 12), at which point
ground water and irrigation returns recharge the stream. Discharge is usually
substantial below the WIP diversions from mid-October through June. Until
1988, when a temporary rock backwater was constructed, the lower WIP diversion
constituted a total passage barrier to spawning adults. Both of these
diversions need permanent, state-of-the-art passage facilities and both are
included in the Phase II passage facilities program [18]. There are two more
small (2-4 cfs) unscreened diversions on Ahtanum Creek, one at about RM 22.9
(the Lesh Ditch), and one at RM 21.1.
Flows above the upper WIP diversion are excellent for anadromous fish
production. Monthly mean flows at RM 20.8 for the period 1931-85 ranged from
an average high of about 245 cfs in May to an average low of about 27 cfs in
October (figure 3-18). The lowest monthly mean flow of record was 12.0 cfs
which occurred in August 1977 (Technical Data Appendix). Water quality is also
good in this upper portion of Ahtanum Creek with only 1 of 37 (3 percent) water
temperature measurements taken during the period March 1981-August 1984
exceeding 65 OF and none exceeding 70 "F (Appendix D).
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The North and South Forks join to form Ahtanum Creek at RM 23.1. The North
Fork is about 23 miles long and the South Fork about 15 miles. There are two
diversions on the North Fork, the moderate-sized (13 cfs) John Cox Diversion at
RM 3.0, and the small (2 cfs) Shaw-Knox Ditch at RM 2.0. The South Fork has
one small (2 cfs) diversion located about RM 3.0.
Water quantity, water quality, riparian conditions, and substrate are good
to excellent in the 25-30 miles of tributary stream above Tampico. Flows in
the North Fork ranged from 13.5-14.9 cfs during the summer of 1989 whereas
flows in the South Fork ranged from 4.6-5.4 cfs (Technical Data Appendix).
Water temperatures in both forks during the summer of 1989 were excellent for
anadromous fish rearing ranging from 49-63 OF. Except for passage and flow
problems associated with the downstream diversions, Ahtanum Creek would
probably be a major steelhead producer under present conditions.
Wide Hollow Creek (22 Miles)
Wide Hollow Creek enters the Yakima River from the west (right bank) at
RM 107.4. This stream flows through the city of Yakima and its surrounding
orchards, and suffers from many of the problems typical of urban (leaking
septic tanks, miscellaneous storm sewer pollution) and agricultural (elevated
pesticide concentrations) streams. In addition, a mill dam constructed in 1869
at RM 0.6 totally blocked upstream migration until it was made passable with
Alaska steep pass laddering in October 1989 by the WDF. Coho salmon were
subsequently observed spawning in the creek upstream of the dam in November
1989. Wide Hollow Creek was recently selected by the State of Washington as a
Centennial Salmon Stream and will be targeted for fish habitat improvements by
the WDF and local citizen groups.
Wide Hollow Creek provides a surprising amount of good habitat. Summer
instream flows are good, ranging from 30-50 cfs in the lower 4 miles to l-3 cfs
near RM 14.0, and summer water temperatures are in the mid-1950's. Except for
several small reaches near the mouth (RM 0.2-0.6 and RM 1.3-2.5), where there
has been some bank sloughing, the riparian corridor is in excellent condition;
clumps of willows provide patches of heavy shading interspersed with sunny
areas with abundant overhanging grasses and undercut banks. Pools and runs are
fairly deep (2 feet or more) and are more frequent than riffles. Within areas
of heavy residential development, the stream tends to be deeply incised, and
shaded by dense foliage on the tops of steep banks. A number of debris jams
occur in such areas, one of which (RM 3.5) constituted a migration barrier
until it was removed by the WDF in March 1989. The overall impression of the
stream is that it would provide good coho and steelhead rearing habitat in many
reaches, but spawning gravel may be in short supply. Small-scale adult and/or
juvenile passage facilities are needed on four diversions (RM 1.3, 2.1, 4.7,
and 8.2) to make lo-11 miles of the creek fully available to salmon and
steelhead.
The major problem to anadromous fish production in Wide Hollow Creek is
water quality. The Washington Department of Ecology surveyed the creek in July
1987 and found high evening water temperatures, suboptimal oxygen concentra-
tions, and high fecal coliform concentrations in some reaches [7] (Technical
Data Appendix). These problems could be solved by a riparian habitat
restoration program and more vigorous enforcement of existing laws regarding
point and nonpoint sources of pollution.
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Figure 3-16. --Maximum, Average,.and Minimum Monthly Mean Flows (CFS) of
Lower Ahtanum Creek (RM 0.6), 1951-1985
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Figure 3-17. --Maximum and Minimum Water Temperatures ("F) of Lower Ahtanum
Creek (RM 0.6), 1989
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Figure 3-18. --Maximum, Average, and Minimum Monthly Mean Flows (CFS) of
Upper Ahtanum Creek (RM 20.8), 1931-1985
Wenas Creek (14 Miles to Wenas Dam)
Wenas Creek enters the Yakima River from the west (right bank) at
RM 122.4. This creek suffers from heavy irrigation diversions, which usually
dry up the lower 9 miles of the creek, and from severe riparian damage, which
results in summer water temperatures above 80 "F in the reaches that have some
water. Because the small size of the watershed limits the potential for
storing additional water to augment instream flows and because Wenas Creek is
already over appropriated for irriqation, it has virtually no potential for
production of anadromous salmonids in the near term.
Umtanum Creek (16 Miles, 8 Miles Below Falls)
Umtanum Creek enters the Yakima River from the west (right bank) at
RM 139.8, and flows through rugged and arid terrain in the 8 miles below an
impassable falls. In this reach there is no development and the adjacent range
land is only lightly used. Accordingly, the deciduous and brushy riparian
habitat is nearly pristine. The stream channel is stable with only occasional
signs of high seasonal runoff (none recent). In August 1988 stream tempera-
tures were acceptable, ranging from 55 to 61 "F. Rearing habitat for coho and
steelhead was judged excellent, spawning gravel was present in all areas
surveyed, and was abundant in some areas. No irrigation diversions were
observed. A good run of coho is reported to have used this stream prior to the
construction of Pomona Dam in the late 1300's.
The primary limiting factor for this stream is the small amount of
available habitat. Flows of barely 1 cfs were estimated in the lower and
middle part of the accessible reaches in August 1988, and in the section
between RM 0.5 and 0.8 flows were intermittent. The only physical impediment
to anadromous salmonids is a wire basket-gabion at RM 4.9 that stabilizes a
road crossing (Old Durr Road). At high flows this structure would be passable
to some migrants, but at lower flows it constitutes a total barrier.
The riparian zone is overgrazed upstream of the falls and the stream dries
up above RM 10. A small impoundment in this area, or perhaps a riparian
improvement project, might generate enough additional summer flow to increase
productivity in the creek below the falls.
Wilson Creek System
Wilson Creek enters the Yakima River from the east (left bank) at
RM 147.0. Naneum and Coleman Creeks have been channelized and diverted into
lower Wilson Creek and no longer have natural mouths. All streams in this
system are heavily diverted on the valley floor and have been channelized into
an intricate drainage/irrigation system. There are over 200 unscreened
diversions on this system. The riparian zone of the valley portions of these
streams is heavily impacted by grazing and other agricultural activities.
Although Wilson, Naneum, and Coleman Creeks flow through timbered canyons with
good year-round flows in their upper reaches, the major problem with these
streams is access to and from the headwater areas. The probability of
rectifying passage problems of such magnitude in the short-term future is
remote. Therefore, the upper Wilson/Naneum system appears to have little
potential for anadromous fish production at the present time.
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One surprising aspect of the Wilson system discovered during stream
surveys was that the lower 7.8 miles of the system appear to offer good habitat
for anadromous salmonid rearing. Nearly all reaches in lower Wilson Creek
offer artificially dredged, ditch-type habitat with sand or silt substrate and
grassy banks with deciduous trees. However, the gradient is slight and water
is l-3 feet deep or deeper. The depth, as well as some overhanging or floating
vegetation, provides some instream cover. Stream channels and banks are very
stable and mid-September 1988 water temperatures were in the fifties. A
diversion at RM 7.8 (Bull Ditch Diversion) needs a barrier to prevent upstream
movement into the heavily diverted upper portion of the system.
The lower portions of several tributaries to lower Wilson Creek, i.e.,
Naneum Creek, Cherry Creek, Coleman Creek, and Wipple Wasteway also contain
good flows. Like lower Wilson Creek, most of the lower reaches in these
tributaries are artificially dredged, ditch-type habitat with grassy banks and
silt or sand substrate. But unlike lower Wilson Creek, much of the flow in
these streams contains heavy sediment loads from returning agricultural
wastewater. Habitat value for salmon and steelhead rearing in these streams
appears limited at the present time or at least not nearly as good as in lower
Wilson Creek.
Manastash Creek (40 Miles Including Forks)
Manastash Creek enters the Yakima River from the west (right bank) at
RM 154.5. The creek branches at RM 8.5 into the 12-mile-long North Fork and
the ZO-mile-long South Fork. The lower 5 miles of the main stem flow through
fields and pastures. Eight diversions downstream from RM 5.7 presently
restrict anadromous fish production in this stream. Many miles of excellent
spaw,ling  and rearing habitat remain relatively undisturbed above the diversions
but are presently inaccessible because of both upstream and downstream passage
problems. Despite the diversions, some positive habitat features still remain
in the lower portion of the stream and spring chinook redds have been observed
near the mouth several times in the past 5 years.
Vegetation and streambank cover are favorable to salmonid production in
nearly all areas of the main stem. The North and South Forks flow through
forested lands where the riparian corridor is nearly pristine. Current logging
activity is restricted to the highest parts of the drainage and does not appear
to have impacted the stream significantly. Except for a l-mile stretch of
grazed riparian habitat between RM 2.0 and 3.0, agricultural activity along the
main stem consists primarily of crop production, with little effect on
streamside vegetation. Trees and brush are dense along the lower several miles
of the main stem and in the lower 1.5 miles, often form a complete canopy over
the stream. The riparian corridor remains in good condition even along reaches
that are seasonally dewatered. Both the streambanks and channel of the creek
and its forks appear to very stable. Instream habitat is diverse ranging from
high gradient riffles to pools. Spawning habitat ranges from reaches with
adequate "patch gravel" to reaches in which gravel bars are numerous.
Flows in Manastash Creek above the diversions are adequate for anadromous
fish production ranging from a high of 96 cfs in June 1989 to a low of 7.8 cfs
in September 1989 near the Lazy F Ranch (figure 3-13). Water temperatures were
excellent, ranging from 45 to 50 OF during the same period (Technical Data
Appendix).
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Figure 3-19. --Daily Flows (CFS) of Manastash Creek Near the
December 1988-January 1990
Lazy F Ranch,
Three factors currently limit Manastash production: adult migration
barriers, unscreened ditches, and low streamflows. Four diversion dams on the
main stem are partial or total barriers to migrating adults. The upper
Anderson diversion (RM 3.0) is concrete with large riprap at the base. With a
head of 8 feet this dam is a total barrier at all flows. The Reed diversion
(RM 5.1) is ,formed by a broad concrete sill across the stream that backs up
about 5 feet of water. The structure may be passable at high flows, especially
by steelhead but, nevertheless, a fishway or other passage structure is needed
if upper reaches are to be fully accessible to steelhead and salmon.
Steelhead and coho can probably negotiate the lower Anderson diversion
(RM 1.3) and the Keach-Jenkins diversion (RM 5.6) at higher flows, however,
both structures should be rebuilt to provide unrestricted passage. None of the
ditches diverting from Manastash Creek are screened.
Manastash Creek was totally dry between RM 1.5 and 3.0, and between
RM 3.3 and 4.9 in August 1988. All other flowing reaches downstream of the
uppermost diversion (the Manastash Ditch, RM 5.7) carried a less-than-natural
discharge. Daily flows can vary significantly near the mouth depending on the
amount of diversion upstream; flows varied between 3.6 and 22.9 cfs during the
summer of 1989 but a period of no flow was noted during the fall of 1988
(Technical Data Appendix). Even with the periods of very low flows, water
temperatures near the mouth during the summer of 1989 were adequate for
salmonid rearing (figure 3-20).
Three branches of the Kittitas Reclamation District (KRD) delivery system
intersect the main stem at RM 5.5, 3.3, and 1.4. These points of intersection
provide the basis for a possible solution to the instream flow problem. The
streambed is presently used at two locations to deliver KRD water; water enters
at RM 3.3 and is removed at RM 3.0 and enters again at RM 1.5 to be removed at
RM 1.4. Except for these "conduit reaches" the stream is often dry during
summer between RM 4.9 and 1.4. A potential solution to the flow problem would
be to augment streamflows from the South Branch Canal at the uppermost KRD
crossing. Alternatively, a small impoundment could be built near the
headwaters of the North or South Fork. Some streambed rehabilitation may be
needed with either alternative.
Taneum Creek (34 Miles Including Forks)
Taneum Creek enters the Yakima River from the west (right bank) at
RM 166.1. There are four diversions on the main stem at RM 1.6, 2.4, 3.2, and
3.4. The KRD South Branch Canal drops water into the creek at RM 2.6 most of
which is removed at the Taneum Ditch diversion at RM 2.4. The North and South
Forks of the Taneum branch from the main stem at RM 12.7 and are 12 and 9 miles
long, respectively. Taneum Creek has substantial potential for producing
steelhead and coho and, to a lesser degree, spring chinook. The stream
supported good runs of coho prior to the construction of Taneum Ditch in 1910.
A vestigial run of steelhead may still exist in the Taneum and spring chinook
juveniles are known to rear in the lower reaches.
The riparian corridor on the main stem is generally in good condition,
with deciduous vegetation in the lower valley and progressively more
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coniferous cover upstream. Except for cropland in the valley, which has little
impact on streamside vegetation, the drainage is largely undeveloped. Riparian
conditions on the North and South Forks are excellent and instream cover in the
form of LOD and boulders is abundant. Logging occurs at the highest elevations
of the drainage but so far has not appreciably affected the stream. The stream
channel is stable in most places but dry gravel bars in a number of locations
indicate that seasonal runoff may occasionally be high. Stream gradient is
moderately steep in the lower reaches and the substrate is composed primarily
of rubble. Patches of good spawning gravel are abundant and are more than
adequate to satisfy spawning needs. The gradient tends to limit pool frequency
making the habitat relatively more suitable for steelhead than for coho.
Flows in Taneum Creek above the diversions are adequate for salmonid
rearing with daily average flows during the period December 1988-January 1990
ranging from a high of 106 cfs in May 1989 to a low of 5.1 cfs in September
1989 (figure 3-21) (Technical Data Appendix). Water temperatures were
excellent above the diversions during the summer of 1989 ranging between 44 and
55 OF.
The installation of juvenile screen/bypass systems and adult passage
facilities at all of the Taneum diversions was completed in 1989 as part of
Phase I of the Yakima basin fish passage facilities program. However, a
wastewater return below the Bruton diversion could represent a false attraction
flow and may need a barrier.
The largest remaining constraint to anadromous fish production in the
Taneum system, particularly in regard to spring chinook, is low summer and fall
flows in the lower 3.3 miles of the main stem. Flows near the mouth varied
from 1.5 to 7.5 cfs during the summer of 1989, but a period of no flow was
noted in February 1989. Because of the low flows, summer water temperatures
near the mouth may also be a problem. A recording thermograph placed near the
mouth of the stream during the summer of 1989 recorded several daily maximum
temperatures above 65 "F and a few exceeded 70 "F (figure 3-22).
Low flows in the lower main stem could be augmented by flows from the
KRD Canal at RM 2.6 or a small impoundment could be built near the headwaters
of the north or south fork. Either provision, along with protection of
riparian vegetation, would reduce the warm water problem.
Swauk Creek (24 Miles)
Swauk Creek enters the Yakima River from the north (left bank) at
RM 169.9. It has two sizable tributaries, Williams Creek at RM 11.0 and Iron
Creek at RM 17.3.
Although the drainage area is fairly large (100 square miles), precipita-
tion is minimal and summer streamflows are naturally very low. The lower
2-3 miles are in an arid canyon where the gradient is steep and the streambed
consists of large rock and boulders. This reach is dry in summer and flows are
very low or intermittent as far upstream as RM 5.0. The stream enters a
forested zone at RM 8.0 and above this point flows are marginally adequate
during the summer. The riparian corridor is generally good above RM 3.0 and
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the streambed appears stable throughout. The substrate above RM 3.0 consists
mostly of coarse rubble, with a patchy distribution of gravel suitable for
steelhead or coho spawning. Water temperatures in the perennial reaches were
in the upper fifties in August 1988, but reached the midsixties in the
intermittent reaches and pools.
There are only two active irrigation diversions on the creek. Both are
near RM 7.0, are relatively small and do not appear to impact downstream flows
significantly. They do, however, need to be screened. In addition, there are
several small pumps used for domestic purposes along the creek. Also, a large
amount of recreational gold mining (suction dredging) and a smaller amount of
professional placer mining occurs above Liberty (RM 11.0). The affect of this
activity on potential anadromous fish populations might be significant but
could be regulated by existing Hydraulics Project application procedures.
Swauk Creek was a substantial producer of steelhead and coho in historic
times. The stream is too steep, narrow, and shallow for spring chinook
production, and there are no records that it ever supported a run of chinook.
Spawning coho were observed in the creek as late as the early 1960's, and a
vestigial run of steelhead may still exist. At the present time, naturally
occurring low summer flows throughout the system and the absence of flows in
the lower 3-5 miles in the fall limit steelhead production, and totally
preclude coho production. A small (3,000-5,000 acre-foot) impoundment near the
headwaters could rectify this situation.
Teanaway River (61 Miles Including Forks)
The Teanaway River enters the Yakima River from the north (left bank) at
RM 176.1. The Teanaway is the second largest Yakima tributary with a drainage
area of about 200 square miles. There are 11.7 miles of main stem and three
forks--the North Fork (19 miles), the Middle Fork (15 miles), and the West Fork
(15 miles). The WDF has identified 17 diversions on the Teanaway system that
have juvenile screening facilities. Nearly all of these structures have
temporary gravel berms which wash out during high water; none have permanent
diversion structures. The WDF previously maintained these screens but has not
done so since 1983. All of the presently active diversions have been
identified as Phase II passage improvement projects [18].
The first 10 miles of the Teanaway flow through a broad valley. This
section of the valley consists mainly of hay fields and is heavily irrigated.
As natural runoff declines during summer and fall, the flows through this reach
drop dramatically, and by September and October the lower river is often dry or
nearly dry. The riparian zone, however, is in fairly good condition struc-
turally as streamside hay production takes precedence over grazing. The major
riparian problems in this lower reach are seasonal lack of overhanging
vegetation and LOD. The instream habitat also suffers from the disturbances
associated with the annual berming of irrigation intakes.
Simulated monthly mean flows near the mouth of the Teanaway for the period
1926-77 range from an average high of about 870 cfs in May to an average low of
about 90 cfs in August (figure 3-23). However, periods of no or very low flow
are common near the mouth from July through October. In 1989, flows during the
period August 2-October 19 ranged from 10.0 to 19.2 cfs
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Figure 3-22 .--Maximum and Minimum Water Temperatures ('F) of Taneum Creek
Near the Mouth, 1989
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Figure 3-20.--Maximum and Minimum Water Temperatures ('F) of Manastash
Creek Near the Mouth, 1989
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Figure 3-21. --Daily Flows (CFS) of Taneum Creek Near the U.S. Forest
Service Guard Station, December 1988-January 1990
(Technical Data Appendix). These low fall flows currently preclude significant
spring chinook spawning in the Teanaway system. Even when the lower river does
not dry up completely, flows are well below the minimum needed for salmon
passage to upstream spawning areas in most years. Steelhead, however,
encounter good passage flows in the spring. Some spring chinook may also move
through to upstream areas during late spring - early summer.
As the river recedes and is diverted in summer and fall, the flowing water
moves farther and farther from the streambank and warms considerably from the
lack of shading. A recording thermograph placed near the mouth during the
summer of 1989 noted several daily maximum temperatures above 70 OF in July and
August, and one daily maximum of 80 OF (figure 3-24). Other than the warm
water temperatures, water quality in the lower Teanaway is very good with only
an occasional turbidity or dissolved oxygen variance from the aquatic life
criteria (Appendix D).
Of the three tributaries, the North Fork carries most (about 80 percent)
of the summer flow (Technical Data Appendix). For the period December 15,
1988-January 2, 1990, daily average flows in the North Fork ranged from a high
of 434 cfs in April 1989 to a low of 13 cfs September and October 1989 (figure
3-25). Summer flows also appear adequate for salmon and steelhead rearing
through perhaps 4-5 miles of the West Fork and 8-9 miles of the Middle Fork.
In all three forks the condition of the riparian corridor is generally good,
although widespread logging and grazing have had some impact. Water quality in
the upper Teanaway system is excellent; none of the temperatures taken during
the summer of 1989 in any of the forks exceeded 60 OF and all of the water
quality measurements taken during the period February-April 1981 met the
aquatic life criteria (Technical Data Appendix).
The Teanaway was historically a substantial producer of spring chinook,
steelhead, and coho. Even now, a few spring chinook spawn in the lower river
and apparently in the North Fork as well--juvenile spring chinook were found in
the North Fork in 1988 by YIN biologists. A vestigial run of steelhead still
persists in the system. If a number of significant problems were corrected,
its physical diversity and size guarantee that the Teanaway could still be a
major producer of anadromous fish. Suitable spawning gravels are present in
most reaches of the main stem and the lower portions of the forks, and are
abundant in many areas. The upper reaches of the forks, as well as the lower
reaches of some smaller tributaries, provide additional habitat for steelhead
and coho. There is a good mix of pools, runs, and riffles, and the channels
and banks are generally stable, although broad-based channels and dry gravel
bars have resulted from high seasonal runoff. Several irrigation ditches
provide excellent rearing habitat between the intake and bypass with excellent
riparian cover and complete bank and channel stability. The length of these
potential "rearing canals" ranges from yards to nearly a half mile and
collectively represent a significant component of possible rearing habitat.
In decreasing order of importance the main factors currently limiting
production in the Teanaway system are low flows during the summer and fall in
the lower main stem, inadequately screened diversions, impaired adult passage
at many gravel diversion berms, and a "flashy" runoff pattern which has
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Figure 3-23. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Teanaway River Near the Mouth, 1926-1977
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Figure 3-24.--Maximum and Minimum Water Temperatures ("F) of the Teanaway
River Near the Mouth, 1989
widened the streambed and generated a fringe of riparian vegetation that cannot
provide shade or cover when the stream shrinks in the summer and fall.
A solution to the instream flow problem of the lower Teanaway might
involve buying water rights from willing sellers, if Washington water law is
changed to accommodate such purchases, and/or constructing small impoundments
at the headwaters of the forks. Judging from the use patterns of diversions
there are indications that some individuals, particularly in the upper valley,
are abandoning farming. Of 17 diversions investigated in August 1988, 8 were
not operating when inspected and 4 (two on the main stem and one each on the
Middle and West Forks) were presumed inactive. The possibility of buying water
rights in the upper Teanaway valley thus merits investigation. Small headwater
impoundments would also rectify the instream flow problem, and could contribute
additional irrigation water to agricultural operations as well.
Temporary gravel berms restrict passage and would probably do so even with
substantially increased flows. These berms are made of coarse streambed
material and water usually flows right through them. Negotiable spills are
therefore reduced or eliminated. This problem could be eliminated by the
construction of permanent concrete facilities with notches or backwaters for
adult passage. Projects of this type are currently included in the Phase II
passage improvements program.
Cle Elum River (7 Miles)
The Cle Elum River enters the Yakima River from the north (left bank) at
RM 185.6. Below the impassable barrier of Cle Elum Dam, (RM 8.2), the river
runs through forested land, and the riparian corridor is in generally good
condition. Although much of the substrate is made up of large rocks, there are
adequate gravel bars for spawning. There is one small diversion on the Cle
Elum that needs to be screened. Anadromous fish use of the Cle Elum River
below the dam is for spawning and rearing by spring chinook and steelhead.
Flows in the Cle Elum River are too high during summer for optimal rearing
due to releases for irrigation, but are generally adequate during the rest of
the year. Reclamation maintains minimum flows in the river of 150 cfs through
winter for incubation of spring chinook redds in conformance with the
Quackenbush Decision [16]. Simulated monthly mean flows below the dam for the
period 1926-87 range from an average high of about 2,465 cfs in July to an
average low of about 180 cfs in October (figure 3-26). The lowest flow that
occurs in the river is the 150 cfs minimum flow which is common from October
through April. Water quality in the Cle Elum River is generally good but an
occasional water temperature (1 of 23) above 65 "F was noted in measurements
taken during the period April 1972-September 1987 (Appendix 0).
Little Creek (10 Miles)
Little Creek enters the Yakima River from the south (right bank) at
RM 194.6. The stream is dry during the summer months below two unscreened
diversions at RM 1.6. (The diversions, one on each side of the stream, are
located about 50-yards apart.) Above RM 1.6 the creek has year-round flow with
excellent potential habitat for steelhead and coho.
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Figure 3-25. --Daily Flows (CFS) of the North Fork Teanaway River Near
Dickey Creek Campground (RM 3.5), December 1988-January 1990
Restoration of anadromous fish production in Little Creek would not be
technically difficult. The two diversions are located about 0.2 miles or less
downstream of the Kittitas Main Canal which could be an alternative source of
water supply for the di versions. The diversion berms are temporary structures
and would not be a problem for migrants If flow is restored to the lower
stream reach, selective removal of logging debris would improve upstream
migration access. Care should be taken to retain beneficial organic debris.
Big Creek (12 Miles)
Flow upstream of the diversions was estimated at about 5 cfs in July 1989
and habitat was excellent for salmonid production throughout the next 3 miles
to about RM 4.5. The stream throughout this reach is very stable. It has
moderate gradient, excellent riparian cover and shading, and abundant spawning
gravel.
Logging activity above RM 4.5 has removed much of the riparian canopy and
has left excessive debris in the stream channel to the extent that upstream
migration would likely be impeded at a few locations. Instream habitat is
still fairly good and will improve with the regrowth of riparian vegetation.
The gradient above RM 4.5 remains moderate and suitable gravels for spawning
are still abundant.
Big Creek enters the Yakima River from the south (right bank) at
RM 195.8. The creek has been heavily channelized in its lower reaches and in
the lower-most quarter mile suffers from channel instability and bedload
deposition. It has two diversions, a small (2-3 cfs) bermed diversion about
0.7 mile from the mouth, which has a flat screen across the ditch and is easily
passable by adults and a larger (5-foot head) impassable diversion dam at
RM 2.1 with a permanently closed fishway and two unscreened ditches. A siphon
for the Kittitas Main Canal passes under Big Creek at about RM 1.6.
Big Creek has substantial summer flows (3-15 cfs in 1989) above the upper
diversion, but below this point, the creek carries no more than 1 cfs, most of
which represents leakage (Technical Data Appendix). Flows are recharged
somewhat by ground water over the next mile, however, most of this flow is
removed at the lower diversion and the stream is nearly dry from this point to
the mouth. Water temperatures above the uppermost diversion are excellent for
salmonid rearing. The highest temperatures recorded upstream of the diversion
by maximum-minimum thermometers during the summer of 1989 were 60-63 "F
(Technical Data Appendix). Other water quality parameters are also excellent;
five monthly water samples were collected and analyzed during the summer of
1989 and all of the parameters measured met the aquatic life criteria.
Above RM 3.0 Big Creek flows through a steep-walled canyon for about
5 miles to RM 8.0. In the canyon reach Big Creek is a rather large stream
(up to 40 feet wide) with a substantial amount of excellent rearing habitat for
salmon and steelhead. Riparian cover is excellent, streambanks are stable, and
the instream habitat is diverse. Spawning gravel is abundant below RM 3.5 and
abundant patch gravel is present in the remainder of this reach.
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Figure 3-26. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Cle Elum River Below Cle Elum Dam, 1926-1987
Farther upstream, from RM 8.0 to about RM 11.1, the creek is smaller (up
to 30 feet wide) but is still very suitable for production of salmon and
steelhead. The stream valley becomes wider in this reach and the gradient
moderates. Spawning gravel is abundant and instream habitat conditions are
good although the riparian cover has been impacted in places by logging. Jim
Creek, a right bank tributary at RM 8.7, provides additional habitat for about
1 mile above its confluence.
Big Creek produced steelhead historically and appears to still have
potential for producing steelhead, coho, and to a lesser degree, spring
chinook. Currently, spring chinook juveniles rear in the lower reaches in
substantial numbers; 20-30 pounds of presmolts were salvaged from several
isolated pools in the lower part of the creek in 1986.
The major factors limiting production on Big Creek are the impassable dam
and unscreened diversion at RM 2.1 and the lack of instream flow from this
point to the mouth. Poor summer/fall flows in the lowest reaches could be
rectified by diverting some water from the Kittitas Main Canal at RM 1.6.
Cabin Creek (10 Miles)
Cabin Creek enters the Yakima River from the south (right bank) a short
distance above Lake Easton at RM 205.0. It has two significant tributaries,
Cole Creek and Log Creek, which enter from the south at RM 2.4 and 5.3,
respectively. Unlike most Yakima River tributaries, Cabin Creek has no
irrigation diversions. However, it does suffer from other serious constraints
to anadromous fish production including an impassable series of cascades and
waterfalls between RM 3.1 and 3.8 and from various logging related impacts.
The first mile of the creek is moderately braided with a fairly intact riparian
corridor and some evidence of channel shifting. The next 2 miles are steep,
with major streambank damage and channel shifting due to heavy seasonal runoff.
The intensity of runoff has probably been exacerbated by large clear cuts
throughout the watershed and "rain-on-snow" flood events. Streambed scouring
is evident in the high gradient reaches above and below the mouth of Cole
Creek. Riparian conditions from the cascades to about RM 1.0 are poor;
late-winter/spring floods have damaged the riparian zone and streambed, which
is steep and choked with large boulders and rock. Flows measured near the
mouth of Cabin Creek during the summer of 1989 ranged from 138 cfs in June to
6.3 cfs in September (Technical Data Appendix).
Reclamation has previously constructed a simulated period of record for
Cabin Creek. This simulated record is based on a series of flow measurements
and correlation of these measurements to the period of record of a nearby
stream. The result of this simulation is shown in figure 3-27. The simulated
monthly mean flows for the period 1926-77 range from an average high of about
270 cfs in May to an average low of 20 cfs in September. According to the
simulation, low monthly mean flows of 3 cfs would occur near the mouth in dry
years and 2 months of no flow would occur during extreme drought (Technical
Data Appendix).
Water temperatures near the mouth of Cabin Creek were excellent during the
summer of 1989 ranging from 46 to 61 OF. However, maximum-minimum
thermometers placed near the mouth measured maximum temperatures of 68-73 OF.
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Other water quality parameters in the stream are excellent; all of the
parameters measured during the period December 1986-September 1987 met the
aquatic life criteria (Technical Data Appendix).
Above the cascades, instream habitat quality improves markedly. Spawning
and rearing habitat for steelhead and coho and, to a lesser extent, for spring
chinook is plentiful. Spawning gravel is abundant and generally of excellent
quality, and the gradient becomes more gentle. Flows measured above the
cascades ranged from 2.4 to 7.1 cfs during August-October 1989 (Technical Data
Appendix). Water temperatures were excellent during this period ranging from
43 to 58 OF. However, maximum-minimum thermometers did register temperatures
as high as 75 OF. Virtually all of the Cabin Creek drainage (with the
exception of Cole Creek) has been logged to the water's edge, so shading and
LOD are limited. Above the cascades, however, annual floods have not prevented
reforestation. The riparian corridor there is in the early stages of regrowth
with short, but dense, growths of deciduous and coniferous trees and brush.
If the cascades were made negotiable for steelhead and salmon, Cabin Creek
could become an important producer of anadromous fish. The watershed has
undergone little development other than logging, and its rugged terrain and
remote location almost guarantee that it will remain undeveloped. Moreover,
habitat and water quality will improve with time, as reforestation progresses
and some of the impacts of logging are naturally remedied. The cascades could
be made passable by blasting or some other passage improvement project. The
cascades are confined to a narrow canyon about 0.7 miles long, choked with
large boulders and logs, and includes two sections in which water drops 30 to
40 feet in a distance of 75 to 100 yards. Although a considerable amount of
blasting or construction would be required, it seems possible that the canyon
could be made passable to salmon and steelhead.
Naches River
Yakima River (RM 0.0) to Tieton River (RM 17.5)
The Naches River enters the Yakima River from the west (right bank) at
RM 116.3 of the Yakima. This lower reach has excellent potential for summer
chinook spawning and rearing and fair to good potential for coho and steelhead
spawning and rearing. The reach is moderately braided with many good gravel
bars and a good riparian corridor. There is a lack of cover, however,
especially LOD below the Naches-Cowiche Diversion Dam (RM 3.6).
Flows in this reach are generally good except for the 7.4-mile portion
between Wapatox Diversion Dam (RM 17.1) and the powerplant wasteway (RM 9.7).
Instream flows in this powerplant bypass reach are frequently too low for adult
passage and optimal juvenile rearing during fall and winter, Simulated monthly
mean flows at RM 13.0 for the period 1926-1987 range from an average high of
about 3,025 cfs in May to an average low of about 120 cfs in October (figure
3-28). Low flows of 100 cfs are common in this 7.4-mile segment from October
through March. Simulated monthly mean flows near the mouth are better ranging
from an average high of about 3,280 cfs in May to an average low of about
435 cfs in October (figure 3-29). Low flows of 125-150 cfs can occur near the
mouth during October in the driest years, but these occurrences are rare.
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Water quality is generally good in this reach, except for occasionally
high water temperatures downstream of Wapatox Diversion Dam. Four of 133
(3 percent) water temperature readings taken at RM 0.3 during the period August
1974-March 1987 exceeded 65 OF and one exceeded 70 "F (Appendix D). The only
other water quality parameter of possible concern was copper; one of three
copper determinations exceeded the aquatic life criteria.
Tieton River to Bumping River (RM 44.6)
This uppermost reach of the Naches contains abundant spawning gravel beds
interspersed with deep resting pools. The riparian corridor is excellent and
instream cover is abundant. Present anadromous fish use of this reach is for
spawning and rearing by spring chinook and steelhead, and it could be used for
spawning and rearing coho as well.
Flows in this reach of the Naches River are seldom a problem. Simulated
monthly mean flows at Cliffdell (RM 41.0) for the period 1926-1987 range from
an average high of about 2,165 cfs in May to an average low of about 235 cfs in
October (figure 3-30). Low flows of 70-100 cfs can occur during the fall of
low water years, but are relatively uncommon (8 of 62 years). Flows in this
reach at the proposed Oak Flats facility site were discussed in the section on
facility water supplies.
Water quality in this reach is excellent and none of the water
temperatures taken at Cliffdell during the summer of 1989 exceeded 60 "F
(figure 3-31).
Naches River Tributaries
Cowiche Creek (33 Miles Includina South Fork)
Cowiche Creek enters the Naches River from the south (right bank) at
RM 2.7. A survey in July 1988 found that Cowiche Creek has many miles of good
to excellent spawning and rearing habitat for steelhead and coho, and possibly
some habitat for spring chinook. Instream flows in the main stem and in most
reaches of the South Fork are permanent and sufficient to support rearing
despite substantial irrigation withdrawals. Riparian vegetation is dense along
most reaches, even in areas of residential development or cropland. Stream
configuration and cover provide good to excellent rearing habitat in most
areas; a moderate gradient is associated with many pools, riffles, and glides;
LOD is abundant; and banks are stable in all but a few locations. It appears
that there are enough gravel bars for spawning to fully seed the habitat.
Flows near the mouth of Cowiche Creek during the period December 1988 -
December 1989 varied from a high of 195.0 cfs in March to a low of 0.6 cfs in
late July (see figure 3-32). Daily flows can vary between l-7 cfs during
summer depending on the amount of irrigation withdrawal upstream. Summer
water temperatures were generally good in 1989 ranging from 49 to 60 "F
(Technical Data Appendix). However, 3 of 21 (14 percent) water temperatures
taken during the period September 1971-February 1974 exceeded 65 "F and one
(5 percent) exceeded 70 "F (Appendix D).
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Figure 3-27. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of Lower Cabin Creek, 1926-1977
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Figure 3-28. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Naches River Near Naches (RM 13.0), 1926-1987
In decreasing order of importance, the major problems in the Cowiche
system consist of migration barriers, low flows in the lower main stem and
North Fork, and riparian degradation on the North and South Forks. A wooden
plank diversion dam just below the confluence of the North and South Forks
(RM 7.5) may be passable, however, three concrete diversion dams on the South
Fork (RM 1.3, 3.9, and 4.4) are total barriers at all flows. Except for the
city of Yakima diversion at the mouth of the creek, all diversions on the
stream are unscreened. A debris jam at a railroad trestle at RM 5.8 on the
main stem constituted a migration block until it was removed in May 1989 by
members of the Washington Conservation Corps , and there is the potential for
jams at several other crossings. Beaver dams are fairly common on the South
Fork, and one, just above the confluence of Reynolds Creek (RM 11.8), might
constitute a migration barrier.
Flows in the North Fork were too low in July 1988 to provide rearing
habitat except in the lower 2 to 3 miles (the North Fork dried up at RM 5.9).
Bank sloughing due to degraded riparian vegetation occurred on the South Fork
from RM 10.0 to about RM 12.0, and along much of the lower 3 miles of the North
Fork. However, the overall impact of this sloughing is small; siltation was
minor except in the North Fork where low flows promote settling.
Cowiche Creek could currently be a major producer of steelhead and coho
(and perhaps a minor producer of spring chinook) if adult passage facilities
were installed at three diversion dams on the South Fork, and if four
diversions on the South Fork and the diversion at RM 7.5 were screened. The
city of Yakima's irrigation check dam at the mouth of the creek was recently
reconstructed (November 1988) with an Alaska steep pass ladder to permit adult
passage while still backing up water. Now, lower Cowiche Creek and a number of
intersecting canals can be used for rearing and overwintering by spring chinook
and steelhead.
Tieton River (21 Miles to Tieton Dam)
The Tieton River enters the Naches from the south (right bank) at RM 17.5.
Although the Tieton was historically a major producer of spring chinook and
steelhead, current river operations below Tieton Dam (which impounds Rimrock
Lake) limit the amount of spawning and rearing by anadromous fish. Simulated
monthly mean flows below the dam for the period 1926-87 range from an average
high of about 1,490 cfs in September to an average low of about 95 cfs in March
(figure 3-33). Low flows of less than 50 cfs are common in winter and early
spring to facilitate filling of Rimrock Lake (Technical Data Appendix). The
high flows in September are due to large releases to meet irrigation needs
because releases from the reservoirs in the upper Yakima River are reduced in
early September to facilitate spring chinook spawning and incubation in that
area.
Despite these flow problems, some steelhead spawning and steelhead and
spring chinook rearing would still be possible in the Tieton River. Water
quality is excellent; one slightly low reading of dissolved oxygen was the only
parameter from data collected during the period April 1972-September 1973 that
did not meet the aquatic life criteria (Appendix D). Some spawning gravel is
present and the riparian zone is in fair to good condition. Instream habitat is
comprised mostly of large rock because LOD is flushed from the system by the
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Figure 3-29. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Naches River Near the Mouth, 1926-1987
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Figure 3-30. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Naches River Near Cliffdell (RM 41.0), 1926-1987
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Figure 3-31. --Maximum and Minimum Water Temperatures ("F) of the Naches
River Near Cliffdell (RM 41.0), 1989
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Figure 3-32.--Daily Flows (CFS) of Cowiche Creek Near the Mouth,
December 1988-January 1990
high September flows. Still, some juvenile salmon and steelhead could rear in
the Tieton during spring and summer, then leave the river during the high
September and low winter flows, and overwinter in the lower Naches and Yakima
Rivers.
Tieton Dam represents a permanently impassable barrier to anadromous fish
and the Yakima-Tieton Diversion Dam at RM 14.5 is a barrier to upstream
migration at low flows. The diversion dam is proposed for fish passage
facilities improvement under the Phase II fish passage facilities program [181.
Rattlesnake Creek (24 Miles)
Rattlesnake Creek enters the Naches River from the south (right bank) at
RM 27.8. Although the streambed shows evidence of scouring from high spring
runoff, instream habitat in the creek is generally good. Spawning gravels are
abundant but the riparian zone is generally only in fair condition from the
occasional scouring by high flows. The upper 7.5 miles of the drainage is
probably unusable by anadromous salmonids due to an 8-foot falls at RM 16.5.
Some spring chinook spawning presently occurs in Rattlesnake Creek downstream
of the North Fork (RM 7.7) and there is potential for steelhead and coho
spawning and rearing as well.
Monthly mean flows near the mouth of Rattlesnake Creek for the periods
1966-74 and 1978-85 ranged from an average high of about 395 cfs in May to an
average low of about 35 cfs in September (figure 3-34). The lowest monthly
mean flow of record was 13.5 cfs which occurred in September and October of
1981 (Technical Data Appendix). Flows during the summer of 1989 ranged from
19.5 to 114.0 cfs and water temperatures were excellent ranging from
40 to 56 OF. Other water quality parameters are also excellent; one slightly
low reading of dissolved oxygen was the only parameter from samples collected
during the period March 1981-May 1984 that did not meet the aquatic life
criteria (Appendix D).
Nile Creek (13 Miles)
Nile Creek enters the Naches River from the south (right bank) at
RM 29.4. The creek is small, but fairly long, and carries adequate summer
flows (2-7 cfs in 1989) for steelhead and coho rearing throughout most of its
length. Instream habitat is good to excellent throughout the stream, stream-
banks are stable, and spawning gravels are abundant in all reaches. The creek
has excel lent riparian cover, and water temperatures of 52-61 OF were measured
near the mouth during the summer of 1989 (Technical Data Appendix). Also,
maximum-minimum thermometers placed in the creek near the mouth recorded
maximum temperatures of 67-69 OF during July-September of 1989. Farms along
the lower 1.5 miles of the stream are irrigated, but no diversions from the
creek were noted.
A few improvements could be made to enhance anadromous fish use of Nile
Creek. The culvert outfall at the U.S. Forest Service road crossing at RM 7.1
drops about 18 inches into a pool. Although not a barrier to adult passage, it
is an unnecessary impediment to anadromous fish. Baffling the flow within the
culvert might also enhance passage. In addition, the creek comes to within a
few feet of the Naches River at RM 0.4, then veers away and continues
downstream. The Naches River may spill into Nile Creek during high flows, and
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Figure 3-33. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Tieton River Below Tieton Dam, 1926-1987
the low berm separating the two streams may eventually erode away resulting in
the loss of the lower 0.4 mile of Nile Creek. Armoring of the berm should be
considered. A beaver pond at the lowermost pond near the mouth would be a
barrier at low summer flows, but passage is likely possible during the higher
spring flows.
Bumping River (17 Miles)
The Bumping and Little Naches Rivers combine to become the Naches River at
RM 44.6 of the Naches. A substantial amount of spring chinook spawning
presently occurs in the Bumping, and the potential for steelhead exists as
well. This stream has several areas with large rock unsuitable for spring
chinook spawning, but steelhead would probably use the small pockets of
appropriately sized gravels that are available in these areas. Otherwise, the
Bumping affords excellent habitat below the permanent barrier of Bumping Lake
Dam; -
Simulated
period 1926-87
average low of
are common duri
Water qua 1
monthly mean flows in the Bumping River below the dam for the
range from an average high of about 790 cfs in June to an
about 110 cfs in October (figure 3-35). Low flows of 30-50 cfs
ng the fall and winter of dry years (Technical Data Appendix).
ity in the Bumping River is generally good to excellent; on? Y
ing1 of 13 (8 percent) temperature and dissolved oxygen measurements taken dur
the period May 1972-March  1981 did not meet the aquatic life criteria
(Appendix D).
Little Naches River (22 Miles Including North Fork)
The Little Naches River flows from the west and combines with the
Bumping River to form the Naches River at RM 44.6 of the Naches. Until
recently, the Little Naches was only a minor spring chinook producer, with
spawning and rearing occurring only in the lower 4.4 miles (below Salmon
Falls). A fishway over Salmon Falls was finished in 1988 along with an
extensive instream restoration project in the reach below the falls, which had
been degraded by a severe flood in the late 1970's. The fishway opened up
about 18 miles of habitat suitable for spring chinook, steelhead, and coho.
Spawning gravel is abundant in the Little Naches, the riparian zone is
excellent, and LOD and instream cover are plentiful. The major limiting factor
for this new system is probably the amount of available rearing habitat during
the summer low flow period, particularly in the North and Middle Forks.
Monthly mean flows near the mouth of the Little Naches for the periods
1966-75  and 1981-87  ranged from an average high of about 750 cfs in May to an
average low of about 50 cfs in September (figure 3-36). The lowest monthly
mean flow of record was 20.2 cfs which occurred in (January 1985 (Technical
Data Appendix). Water quality in the Little Naches is excellent; all of the
water quality parameters measured near the mouth during the period Varch
1981-August 1984 met the aquatic life criteria.
American River (24 Miles)
The American River enters the Bumping River from the south (left bank) at
RM 3.5. Next to the Easton-Cle Elum reach of the upper Yakima River, this is
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Figure 3-34.--Maximum,l"Average, and Minimum Monthly Mean Flows (CFS) of
Rattlesnake Creek Near the Mouth, 1966-1974  and 1978-1985
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Figure 3-35.--Simulated  Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Bumping River Near Nile, 1926-1987
presently the most productive spring chinook spawning area in the basin. Over
its 24 miles the American has a mean gradient of about one percent, although in
its lower 5 miles the gradient is about two percent. This steep, lower section
is filled with large boulders and choked with fallen trees, and is the only
section not affording excellent steelhead, coho, and spring chinook spawning
habitat. The middle and upper sections of the stream have abundant spawning
gravel, and deep, well protected resting pools average about six per mile. The
river enters a narrow gorge near RM 14, above Union Creek, where it drops
100 feet in 400 yards in a series of cascades. During low flows these cascades
probably constitute a barrier to upstream passage.
Monthly mean flows near the mouth of the American River for the periods
1909-15  and 1940-85  ranged from an average high of about 675 cfs in June to an
average low of about 65 cfs in September (figure 3-37). The lowest monthly
mean flow of record was 31 cfs which occurred in January 1979 (Technical Data
Appendix). Water quality in the American River is excellent.
KLICKITAT BASIN
Klickitat River
Columbia River (RM 0.0) to Lyle Falls (RM 2.2)
The Klickitat River enters the Columbia River from the north (right bank)
at RM 180.4 of the Co1 umbi  a. The lower 2.2 miles of the Klickitat flow
through a steep-walled canyon that has a few resting pools and a minor amount
of rearing habitat for spring chinook and steelhead. Some spawning habitat
for fall chinook is present in this reach, but is quite limited. The first
mile of the reach is inundated by Bonneville Pool. In the upper l/2-mile of
this reach the canyon narrows to only 15-20 feet wide, and a series of five
falls, ranging from 4 to 12 feet high, makes upstream passage of salmon and
steelhead through this gorge very difficult. The WDF removed rock  and
constructed two fishways at the falls in 1952 to improve passage conditions.
While anadromous fish can make it through Lyle Falls, an intense Indian
fishery and still difficult passage conditions make  this a key location for
escapement of fish to upstream areas. The main value of this lower reach of
the Klickitat River to anadromous fish is as a migration corridor in and out
of the remainder of the system.
No major storage reservoirs have been constructed in the Klickitat basin
and total diversions are relatively small compared to total basin runoff,
thus, river flows follow a largely natural runoff pattern in this and the
other main stem reaches and are not considered a problem for anadromous fish
production. Average monthly flows at RM 7.0 for the period 1909-1987  ranged
from a high of about 2,550 cfs in May to a low of about 760 cfs in September
(figure 3-38). The lowest daily flow of record is 430 cfs.
Water quality in this reach appears to be suitable for anadromous fish
production (Appendix D). Water temperatures are adequate--only 13 of 187
(7 percent) readings taken at RM 7.0 exceeded 65 OF and none exceeded 70 OF.
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Figure 3-36. --Maximum, Average, and Minimum Monthly Mean Flows (CFS) of the
Little Naches River Near the Mouth, 1966-1975  and 1981-1987
The river is fairly turbid in this reach from glacial silt carried into the
stream by Big Muddy and Little Muddy Creeks. This silt load is highest during
summer and is considered serious enough by fishery biologists that it was
identified as a production constraint in the Klickitat Subbasin Plan [5].
Occasional high readings of copper (19 of 41 samples exceeded the aquatic
life criteria) and mercury (23 of 66 samples exceeded the detection limit) at
RM 7.0 indicate that further monitoring is warranted to locate the source of
these metals. One possible source would be Outlet Creek which also shows
occasionally high levels of copper and mercury (Appendix D). Another
possibility for the high mercury levels would be that mercury may be
associated with the high sediment loads in Big Muddy and Little Muddy Creeks
(no water quality data is available on these creeks). The occasional high
readings of lead (1 of 40 samples exceeded the aquatic life criteria) and zinc
(1 of 41 samples exceeded the criteria) would not adversely affect anadromous
fish production in this reach.
Lyle Falls to WDF Hatchery (RM 42.4)
Above Lyle Falls the gradient of the Klickitat River becomes more
moderate, although in a few places the canyon constricts the stream and causes
areas of relatively high velocities. There is a good ratio of pools and
riffles in this reach creating an abundance of spawning gravels and resting
pools; a substantial amount of rearing habitat exists in the pools and along
the margins of the stream. In much of this reach the river flows through a
bedrock canyon bordered by rocky benches; the plateaus on the benches are
generally cultivated, chiefly in hay, pasture, and orchards. Riparian
vegetation in this reach consists of a moderate growth of small pines and firs
interspersed with occasional willows and alders. This reach is used by fall
chinook for spawning, and by spring chinook and steelhead for spawning and
rearing. Winter steelhead are reported to occur in the Klickitat and, if they
do, this lower part of the river and its associated tributaries would be the
most likely location in which they spawn and rear.
Flows in the upper part of the reach, which were discussed previously in
the section on facility water supplies, are adequate for anadromous fish
production. Flows and water quality in the lower part of this reach were
discussed in the previous section on the Columbia River to Lyle Falls reach.
Sediment from Big Muddy and Little Muddy Creeks is considered by fish
biologists to also be a constraint to anadromous production in this reach.
The only other water quality parameter, from several samples collected during
the summer of 1989 at RM 42.4, that did not meet the aquatic life criteria was
mercury (one of two samples exceeded the detection limit) (Appendix 0). A
possible passage problem in this reach could be associated with the WDF
Hatchery weir. In mid- and late summer only a wide thin sheet of water flows
over the weir and this could cause delays and injury to fish, primarily spring
chinook, attempting to migrate to upstream spawning and rearing areas.
WDF Hatchery to Castile Falls (RM 64.5)
The lower section of this reach, from RM 42.4 to about RM 58.0 is similar
to the Lyle Falls-WDF Hatchery reach with abundant resting pools, spawning
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Figure 3-37. --Maximum,. Average, and Minimum Monthly Mean Flows (CFS) of the
American River Near the Mouth, 1909-1915  and 1940-1985
4 0
35
3 0
OCt NW DM Jan Feb MO7 AVT MOY Jun Jul Au9 SeP
Figure 3-38.-- Maximum, Average, and Minimum Monthly Mean Daily
Flows (CFS) of the Klickitat River Near Pitt (RM 7.0), 1909-1987
riffles, and  good rearing habitat in the pools and along the stream margins.
At about RM 54.0 the river extends for approximately 3 miles through a rugged,
precipitous box canyon, and then through a narrow, relatively steep valley to
Castile Falls. In the section through the box canyon, the substrate is
composed mostly of bedrock and large rubble, and spawning habitat is poor.
However, between the box canyon and Castile Falls there are a number of good
spawning riffles and resting pools. The WDF constructed two tunnel ladders
and an open fishway at Castile Falls in 1960-62,  but these fishways have
apparently never been effective. Castile Falls is a series of 11  falls within
a distance of l/2-mile  and was the historic upper limit of anadromous fish
spawning and rearing in the Klickitat River. Anadromous fish use of this
reach is by spring chinook and summer steelhead for spawning and rearing;
there is potential for coho spawning and rearing as well.
Average monthly flows in this reach are adequate for anadromous fish
production with flows at RM 64.7 for the period 1945-77  ranging from an
average high of about 965 cfs in May to an average low of about 105 cfs in
September (figure 3-39). The lowest monthly flow of record (4.5 cfs) occurred
in February. (This may have been due to freezing up of the river banks and/or
the gauge.)
Turbidity is still a problem in this reach up to the confluence of Big
Muddy Creek at RM 53.8, and some turbidity is apparent up to the confluence of
the West Fork at RM 63.1 (from Little Muddy Creek), but above this point the
river runs clear in summer and overall water quality is excellent. All of the
water quality measurements taken upstream of the Big Muddy Creek confluence
during the summer of 1989  met the aquatic life criteria (Technical Data
Appendix).
Castile Falls to Headwaters (RM 87.5)
The Klickitat River above Castile Falls has a fairly steep gradient of
about 50 feet/mile up to the Diamond Fork (RM 76.8) and 25 feet/mile from
there to above McCormick Meadow (RM 87.5). Summer flows below the Diamond
Fork confluence are about loo-125 cfs, and are about 75-100 cfs above
(Technical Data Appendix). In  two areas, Caldwell Prairie (RM 80.2-82.2) and
McCormick Meadow (RM 84.5-86.6) the river meanders gently through flat valleys
with a series of excellent gravel riffles for spawning and pools for rearing.
However, stream banks in these areas lack riparian cover and appear to be
eroding.
Some LOD is present throughout this reach and adds to instream habitat
diversity and cover. In the portions of the reach with higher gradient, the
substrate is predominately coarse rubble with areas of patch gravel; however,
the streambanks are stable in these areas and abundant LOD adds to the value
of this reach  as rearing habitat. The river is formed by three forks coming
together shortly above McCormick Meadow (RM 87.5) and this is the assumed
upper limit of possible anadromous fish distribution in the Klickitat River.
Potential anadromous fish use of this river reach would be  for spring chinook,
coho, and summer steelhead spawning and rearing if the passage problems at
Castile Falls could be rectified.
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Klickitat River Tributaries
Snvder Creek
Snyder Creek enters the Klickitat River from the west (right bank) at
RM 14.0. The stream flows through and underneath the Champion International
Lumber Mill at the town of Klickitat and is enclosed in a concrete flume.
There is no passage through the flume and water quality (from mill wastage) is
also a likely problem. This stream is presently of no value for production of
anadromous fish.
Swale Creek
Swale Creek enters the Klickitat River from the east (left bank) at
RM 17.2. This is the first significant tributary on the Klickitat system.
Steelhead redds and chinook, coho, and steelhead/rainbow juveniles were
observed in Swale Creek by YIN  biologists during the spring and summer of
1989 [6]. The stream appears to provide fair to good habitat for steelhead
spawning and salmon and steelhead early rearing with stable streambanks, fair
to good riparian cover, and a good pool-to-riffle ratio.
Swale Creek is fairly long (about 22.5 miles) and is diverted for irriga-
tion near its source southeast of Goldendale. The creek then enters about
10 miles of canyon before joining the Klickitat River. The major problem
related to Swale Creek is flow. Although flows of 15-20 cfs were measured
near the mouth in January and February 1989,  the stream dries up during mid-
to late summer except for some relatively stagnant pools and/or resurfacing
flow throughout its length (Tee-hnical  Data Appendix). Water generally begins
flowing again in November and remains flowing until midsummer (early to mid
June). It appears that most of the salmon and steelhead juveniles rearing in
the creek during spring may have to leave in early summer and rear in the
Klickitat River. Some juveniles could return to the creek once flows became
adequate in the fall and they could overwinter in the lower reaches.
Little Klickitat River System
The Little Klickitat River enters the main stem from the east (left bank)
at RM 19.8. This stream is about 29 miles long, but a  16-foot  high falls,
impassable to anadromous fish, occurs at RM 6.1. The gradient is moderate in
the lower 5 miles but is steeper above; several cascades and low falls which
are passable occur below RM 6.1. The stream braids near the confluence with
the Klickitat River, but one main channel is apparent and anadromous fish
should be able to negotiate the braided area without any major problems.
LOD is scarce in this reach but large rocks are common in the channel and
provide important cover. The substrate is largely bedrock with only patchy
areas of gravel.
Flows in the lower part of the Little Klickitat are adequate for some
anadromous fish production. Monthly mean flows near the mouth for the period
1945-82 ranged from an average high of about 415 cfs in February to an average
low of about 25 cfs in August (figure 3-40). Low daily flows of 7-10 cfs can
occur during the summer (June-September) of dry years (Technical Data
Appendix).
3-30
Because of the low summer flows, summer water temperatures near the mouth
can exceed 65 OF from June  through August with occasional temperatures above
70 "F (Appendix D). Small salmonids rearing in the stream may temporarily
move into Bowman or Mill Creeks, or into the main Klickitat River, to avoid
these warm temperatures.
Two right bank tributaries, Bowman (RM 1.2) and Mill (RM 3.6) Creeks,
enter the Little Klickitat from the north below the impassable falls. The
lower part of Bowman Creek offers some good rearing habitat for steelhead and
coho; the stream has several pools more than 2 feet deep. Spawning habitat
may be limited, however. Water temperature was 58 OF in September 1988 and
flows were about 2.5 cfs (Technical Data Appendix). Two falls occur on Bowman
Creek above the Canyon Creek confluence --a lo-foot-high falls at RM 1.1  may be
passable to steelhead, but a 40-foot-high falls at RM 1.3 is an obvious
barrier to anadromous fish.
Mill Creek has an area of steep gradient and virtually continuous
cascades from RM 0.8 to about RM 1.3. Most of the cascades would be
individually passable, but collectively may be a problem to upstream
migration. There are several small falls 3-4 feet high where passage
improvement measures may be desirable. All of Mill Creek contains excellent
stcelhead and coho rearing habitat, with dense, brushy riparian cover and
stable banks. Spawning gravel is patchy in the lower section of the creek but
becomes more abundant upstream. Flows near the mouth varied from 4.5 cfs in
October 1988  to 12.0 cfs in March 1989 (Technical Data Appendix). The water
temperature was only 48 "F in October 1958. A pump diversion at RM 3.4 would
need improved screens if salmon or steelhead production in Mill Creek is
enhanced.
The upper portion of the Little Klickitat, above the impassable falls at
RM 6.1, has many problems but would have some habitat potential if the
problems were solved. The 4-5 miles of the canyon above the impassable falls
at RM 6.1 have not been surveyed, thus, there may be other passage problems on
the main stem. One tributary in this area, Blockhouse Creek, is not
accessible to anadromous fish due to large falls. However, Spring Creek,
which also enters the Little Klickitat in this area, does not have any large
falls and contains good to excellent habitat for salmon and steelhead spawning
and rearing [17]. It does have an area of cascades near the mouth, however.
There is good riparian vegetation along the creek, spawning gravels are
adequate, and temperature and summer flows (6 cfs) are suitable for salmonid
production. There are two diversions on Spring Creek--one on the upper part
of the stream and another at the head of the canyon where the creek descends
to join the Little Klickitat.
Flows in the Little Klickitat near Goldendale are presently not adequate
for production of anadromous fish. Monthly mean flows near Goldendale for the
period 1911-70  ranged from an average high of about 165 cfs in February to an
average low of 2 cfs in August and September (figure 3-41). Daily flows of
less than l-3 cfs are common from June through January. Summer water
temperatures are warm--several temperatures above 70 "F were recorded during
the summer of 1988 (Technical Data Appendix). The riparian habitat varies
from good to poor to none, depending on the degree of use by livestock.
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Figure 3-41.-- Maximum, Average, and Minimum Monthly Mean Daily
Flows (CFS) of the Little Klickitat River Near Goldendale, 1911-1970
The east and west prongs of the Little Klickitat appear to offer some
good salmonid rearing habitat --the riparian vegetation is generally good to
excellent, summer water temperatures are in the low fifties and spawning
gravels are present, but the naturally small amount of flow (0.75-2.5 cfs)
probably limits the amount of potential habitat in these tributaries.
Bloodgood Creek enters the Little Klickitat near Goldendale and has adequate
flow (3.5 cfs) and suitable temperature for salmonid rearing.
Summit Creek
Summit Creek enters the Klickitat River from the east (left bank) at
RM 37.3 and is over 15 miles long. The lower 2 miles of this stream appear to
offer good to excellent spawning and rearing habitat for steelhead and coho.
However, a 35 foot falls at RM 2.5 blocks anadromous fish passage above this
point and cascades for about 0.5 miles below the falls have only minor
potential as rearing habitat. Flows in the lower 2 miles of the creek during
the summer of 1989 were good ranging from a high of 25.0 cfs in April to a low
of 8.0 cfs in September 1988 (Technical Data Appendix). Water temperatures
were also good (33-53 OF) in this reach and rearing habitat, cover, and
spawning gravels all appear good to excellent for a limited amount of
steelhead and coho production. Six monthly water samples were collected from
Summit Creek for water quality analysis during the summer of 1989. All of the
water quality parameters measured met the aquatic life criteria (Technical
Data Appendix). Coho and steelhead/rainbow juveniles were observed in the
stream below the falls by YIN biologists during July 1989 [61.
White Creek
White Creek enters the Klickitat River from the east (left bank) at
RM 39.6. This stream dries up near the mouth soon after spring runoff,
therefore, passage into the system would be possible only for steelhead.
Because the substrate near the mouth is comprised mostly of large cobbles and
boulders up to 4 feet in diameter, it is estimated that flows of 15 cfs or
more would be required for steelhead passage. Flows of this magnitude were
observed from January through April of 1989 and passage appeared possible but
marginal (Technical Data Appendix). A boulder removal-channel improvement
project would be desirable to improve adult passage conditions through this
reach. The poor condition of the substrate near the mouth is apparently due
to past large floods which scoured the substrate and destroyed the streambanks
and associated riparian vegetation.
The mid- and upper reaches of White Creek have been significantly
impacted by logging activities. In some areas the vegetation has been
affected to the wetted channel of the stream. Local loggers have reported
that many springs and seeps that previously fed the creek have dried up in the
last few years. Also, a few culverts on the stream could cause passage
problems. Because of these conditions, the present habitat in upper White
Creek can only be rated as fair. However, it appears that improved logging
and riparian management, coupled with a culvert repair/maintenance program,
could rehabilitate the stream for some steelhead production. Two major
tributaries of White Creek, Brush and Tepee Creeks, show evidence of flash
flooding, have a substrate comprised mostly of large boulders, and generally
dry up in summer. These small streams do not have any apparent anadromous
fish value at the present time.
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Outlet Creek
Outlet Creek enters the Klickitat River from the west (right bank) at
RM 39.7. This stream and its tributaries, including Bird Creek, drain the
agricultural lands in the Glenwood area. A 50-foot-high, impassable falls is
located at RM 0.75; thus, this stream has only minor anadromous fish
production potential in the steep reach below the falls (8 percent average
gradient).
Outlet Creek may be one source of some of the chemical constituents found
in the lower Klickitat River; 3 of 7 (43 percent) mercury determinations and
1 of 6 (17 percent) copper determinations made on water samples from the creek
during the period December 1973-June  1980  exceeded the aquatic life criteria
(Appendix D).
Elk Creek
Elk Creek enters the Klickitat River from the east (left bank) at
RM 43.0. This small tributary had a flow of less than 0.5 cfs at its
confluence with the Klickitat in July 1989 and likely dries up in late summer.
The creek is not accessible to anadromous fish due to a precipitous gradient
with numerous cascades and falls near its mouth.
Trout Creek System
Trout Creek enters the Klickitat River from the east (left bank) at
RM 43.4. Bear Creek is a major tributary that enters Trout Creek at about
RM 1.8. Both of these streams appear to offer some good to excellent spawning
and rearing habitat for steelhead and coho; however, naturally low summer
flows limit production potential. Flows in Trout Creek upstream of the Bear
Creek confluence ranged from 1.0  to  3.6 cfs during the summer of 1989
(Technical Data Appendix). Water temperatures were excellent ranging from 46
to 53 OF.
Logging has occurred in both drainages but impacts have been relatively
minor. Still, culvert and riparian enhancement programs are needed to improve
the overall productivity of both streams. Beaver dams are common on both
creeks but do not appear to block adult passage. Small salmonids were common
in both streams, especially in association with the beaver dams in June 1988.
Passage conditions on lower Trout Creek near RY 0.75 need to be improved by a
boulder removal-channel improvement project but this creek appears to be one
of the few tributaries on the Klickitat system where adult passage is not
blocked by large falls and cascades.
Deer Creek
Deer Creek enters the Klickitat River from the east (left bank) at
RM 46.4. This small creek is similar in size to Elk Creek (0.5 cfs), although
marshy riparian vegetation near its confluence with the Klickitat suggests
possible perennial flow. Like Elk Creek, Deer Creek is inaccessible to
anadromous fish due to a steep gradient containing many cascades and falls
near its mouth.
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Bacon Creek
Bacon Creek enters the Klickitat River from the west (right bank) at
RM 48.2. This stream is only accessible to adult salmon and steelhead for
about 100 yards near the mouth. Above this, a series of steep cascades and
falls extend upstream for about 200 yards. The largest falls has a vertical
drop exceeding 12 feet. The habitat above the cascades appears to be suitable
for juvenile rearing with excellent cover, instream habitat quality, and flows
of about 4 cfs in August 1988. However, the stream is diverted for irrigation
farther upstream. The length of stream suitable as rearing habitat was not
determined due to the passage problems near the mouth.
Dairv Creek
Dairy Creek enters the Klickitat River from the west (right bank) at
RM 50.9. This small stream is inaccessible near its mouth due a series of
cascades and falls in the lower 200 yards of the stream. Habitat above the
falls appears suitable for juvenile rearing but the small size of the stream
(estimated at 0.75 cfs in August 1988), an irrigation diversion, and the
impassable falls greatly limit overall production potential.
Big Muddy Creek System
Big Muddy Creek enters the Klickitat River from the west (right bank)  at
RM 53.8. This creek originates from two glaciers high on the slopes of Mount
Adams and runs extremely turbid with glacial silt during summer. Big Muddy
Creek is a major source of the high levels of suspended sediment in the lower
Klickitat River that are believed to be a constraint to anadromous fish
production. The creek is about 10 miles long and has a steep gradient. A
portion of the flow of Big Muddy Creek and its two tributaries, Cougar and
Hellroaring Creeks, is diverted to irrigate agricultural land near Glenwood.
Due to the turbid nature of this creek, its value to steelhead and salmon
production is negligible. If any potential exists in this system it would be
in Cougar Creek, which enters the Big Yuddy at RM 0.2. However, the small
size of this stream (estimated at 1 cfs in June 1988) and an unscreened
diversion upstream limit the potential production capacity of this small
tributary.
Cunningham Creek
Cunningham Creek enters the Klickitat River from the west (right bank) at
RM 58.0. This creek (estimated flow of 6 cfs in August 1988)  contains good to
excellent rearing habitat for steelhead and coho in its upper reaches. This
habitat is not accessible to anadromous fish, however, because the stream
gradient is very steep near the mouth with numerous cascades and small falls
6-8 feet high, and one major falls about 40 feet high.
Surveyors Creek
Surveyors Creek enters the Klickitat River from the east (left bank) at
RM 58.2. This creek could offer more than 6 miles of excellent spawning and
rearing habitat for steelhead and coho. However, large boulders, cascades,
and small falls 3-5 feet high at RM 0.5 presently block anadromous fish
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access to the upper portion of the creek. A boulder removal-channel
improvement project may be possible but access to the site by mechanical
equipment would be difficult.
Flows near the mouth of Surveyors Creek ranged from about 3.3 to 7.1 cfs
during the summer of 1989 (Technical Data Appendix). Water temperature was
excellent ranging from 38 to 50 OF during the same period. The channel and
streambank are stable throughout the length of the stream; riparian and
instream cover are good. There are swampy areas within the stream that should
offer good rearing potential. The marshy reaches do not appear to present any
passage problems for migrants. Culverts at RM 1.0  and RM 6.4 need to be
repaired/maintained if passage conditions near the mouth are improved.
Soda Spring Creek
Soda Springs Creek enters the Klickitat River from the west (right bank)
at RM 61.2. Flows in this small creek were more than 1  cfs in July 1989  and
the flow appears to be  perennial. However, the presence of falls and a steep
gradient with numerous cascades  near its confluence with the Klickitat make
this creek inaccessible to anadromous fish.
West Fork Klickitat River System
The West Fork of the Klickitat River enters the main stem from the west
(right bank) at RM 63.1. The West Fork is formed by the confluence of Fish
Lake Stream and Little Muddy Creek at RM 4.9. The predominate feature of the
West Fork is the presence of suspended glacial sediment from Little Muddy
Creek, which like the Big Muddy originates from glaciers on Mount Adams. The
suspended sediment, along with a consistently steep gradient, would probably
limit the value of the West Fork for either spawning or rearing. The stream
channel, however, is quite stable.
Flows in the West Fork for the period 1910-48  ranged from an average high
of about 665 cfs in May to an average low of 220 cfs in January (figure 3-42).
The lowest daily flow of record was 100 cfs, which occurred during December.
A primary function of the West Fork could be as a transportation corridor for
steelhead and coho to more favorable spawning and rearing areas in upstream
tributaries. The most formidable problem to this is a 12-foot-high falls at
RM 4.6 which is presently a barrier to adult migration. There are also some
cascades near the mouth that appeared to be passable, but a boulder
removal-channel improvement project would make adult passage much easier.
Fish Lake Stream is a major tributary of the West Fork with summer flows
of about 90-125 cfs in 1989  (Technical Data Appendix). The lower reaches of
this stream have a fairly steep gradient and a coarse substrate. However,
gravel patches suitable for salmon (spring chinook and coho) and steelhead
spawning were available in all areas observed. The stream channel is very
stable and riparian cover is generally good to excellent but only a few pools
were noted. A 6-foot-high falls located at RM 2.3 is a partial barrier to
adult migration, but may be passable if migration period flows are suitable.
A series of three small falls occurs near RM 3.0 that may also be a partial
barrier to Salmon. From these falls upstream to Fish Lake outlet (RM 7.6),
the stream has a moderate gradient; the major limiting factor here may be cold
water temperatures, temperatures were only 38-43 "F during the summer of 1989.
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Because of a heavy load of glacial silt, Little Muddy Creek would have
little value for anadromous fish spawning and rearing. Clearwater Creek
(20-25 cfs) enters the Little Muddy at RM 0.8 but three falls (25, 20, and
g-feet high) in the lower 0.4 miles of Clearwater Creek prevents anadromous
fish access to excellent habitat upstream in both Clearwater and Trappers
Creeks.
Chaparral Creek
Chaparral Creek enters the Klickitat River from the west (right bank) at
RM 68.1. This is a very small stream (1  cfs  in June  1988)  with a limited
watershed and offers only minor potential for steelhead and coho spawning and
rearing.
McCreedy Creek
McCreedy Creek enters the Klickitat River from the west (right bank)  at
RM 70.7. This stream is a good sized tributary (estimated flow of 25 cfs in
August 1988)  but has a mostly steep gradient and is accessible only in the
lower reaches. The lower 0.2 mile of McCreedy Creek has a moderate gradient
and would provide excellent spawning and rearing habitat for steelhead, coho,
and spring chinook. The stream is stable in this area and has excellent
spawning gravels and riparian cover. A culvert at RM 0.2 has a steep slope
that could present velocity problems to migrating adults. Stream gradient
above the culvert becomes increasingly steep, and access would be likely
limited to about RM 0.5. No barriers were noted but the steep gradient would
limit migration success. The East Fork of McCreedy Creek (RM 0.6) would not
be accessible to anadromous fish because of its steep gradient. Also, it is
unlikely that adult salmon or steelhead could reach the East Fork because of
the steepness of the gradient in McCreedy Creek.
Piscoe Creek
Piscoe Creek enters the Klickitat River from the east (left bank) at
RM 75.1. The stream has a good conifer canopy and brushy bank cover and would
provide excellent spawning and rearing habitat for steelhead and coho. There
has been moderate-to-heavy grazing along the creek but little or no bank
damage has occurred except in the meadow area near RM 5.0. A debris buildup
near the mouth would not restrict passage and would provide good cover. In
addition, two smaller debris jams near RM 0.5 should not be migration problems
at high flows. The culvert near the mouth would not be a passage problem.
Streamflow in the lower part of the creek varied from about 2.3 to
4.2 cfs during the summer of 1989 (Technical Data Appendix). However, the
creek became dry at Piscoe Meadows near RM 5.0. Water quality of the creek is
excellent. Six monthly water samples from the creek were collected and
analyzed during the summer of 1989, and all of the parameters measured met the
aquatic life criteria (Technical Data Appendix).
Diamond Fork
The Diamond Fork enters the Klickitat River from the north (left bank) at
RM 76.8. The lower 6 miles of this stream flows through a  canyon and has a
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Figure 3-42.-- Maximum, Average, and Minimum Monthly Mean Daily
Flows (CFS) of the West Fork Klickitat River Near the Mouth, 1910-1948
steep gradient. The substrate in this reach is predominately boulder and
rubble but patchy areas of suitable spawning gravel are available along the
stream margins. This section would also provide fair juvenile steelhead and
coho rearing habitat, again, mostly along the stream margins. The streambank
and channel appear stable but evidence of scouring and damage from past
flooding is evident. During 1989, streamflow near the mouth ranged from about
62  cfs in June  to about 18 cfs in late September and early November (Technical
Data Appendix). Upstream of the canyon, the  stream flows through Klickitat
Meadow with excellent spawning and rearing habitat for salmonids for about
2 miles before the gradient becomes too steep for access by adults. Water
quality in the Diamond Fork is excellent.
One tributary of the Diamond Fork, Maiden Springs Creek at RM 6.1, was
surveyed in its lower reach in 1988. This is a small (flow of about 1.5 cfs
in August 1988) tributary that would provide only fair habitat for  steelhead
and coho spawning and rearing. A debris buildup is present at the mouth but
could easily be removed. A steep culvert at RM 0.2, on an old road that is no
longer used, is a potential adult migration problem.
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FACILITY WATER SUPPLIES
Surface water quantities are adequate to meet the projected needs of the
proposed artificial production facilities at the Prosser, Wapato Canal, Cle
Elum, Oak Flats, and Cascade Springs sites. Data for the Buckskin site is
incomplete but available data indicates a possible winter-spring surface water
supply of 8 cfs or less, compared to a projected need of up to 9 cfs. Further
monitoring of the surface water flow at the Buckskin site is needed from
November-April to determine if surface flows during this period are adequate
to meet facility needs.
The quality of the surface water is probably adequate for the proposed
fish culture uses at the Wapato Canal, Cle Elum, Oak Flats, and Cascade
Springs sites, but appears to be questionable at the Prosser and Buckskin
sites. Some water quality parameters at the sites do not meet the Alaska
aquaculture criteria. However, the Alaska aquaculture criteria are quite
stringent and other criteria exist that are somewhat less exacting for some
parameters. Surface water quality data for all of the proposed sites should
be compared against other criteria to narrow the parameters and levels of
concern. If some parameters do not meet the less strigent criteria, then fish
culture experts need to be consulted to determine whether the observed values
pose a significant constrtaint to fish culture at any of the sites.
Ground water (and spring water) quantities are adequate to meet the
projected facility needs at the Prosser site, are marginally adequate at the
Cle Elum and Cascade Springs sites, but are inadequate at the Oak Flats and
Buckskin sites, at least in the shallow sediment aquifers. Further pump
testing of the production test well at the Cle Elum site, and perhaps the
development of additional wells, is needed to more accurately define the firm
long-term pumping yield of the artesian aquifers at the site. Additional
exploration into the basalt bedrock at the Oak Flats and Buckskin sites is
recommended to determine if a suitable aquifer can be located.
The quality of the ground water (and spring water) is probably adequate
for the proposed fish culture uses at the Prosser, Cle Elum, Oak Flats, and
Cascade Springs sites. However, a few parameters at each site do not meet the
Alaska aquaculture criteria and further evaluation of the data, as noted above
for surface water quality, is needed.
STREAM DESCRIPTION
The suitability of the various streams and/or stream reaches in the
Yakima and Klickitat River basins for the natural production of anadromous
fish is shown in table 4-l. The streams and stream reaches have been placed
into three suitability categories: Category I--existing flows, access
(assuming completion of the Phase I and Phase II passage facilities programs),
and habitat are adequate for the natural production of anadromous fish;
Category II--flows, access, and habitat would be adequate with improvements
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Table 4-1. Suitability of Yakirna and Klickitat River Basin Streams
for the Natural Production of Anadromous Fish
category I
(Adequate)
Category II Category III
(Adequate with Improvements) (Unsuitable in Near-term)
----YAKIMA RIVER AND TRIBUTARIES----
Yakfma River (mouth to Yakfma River (Chandler Power- Yakima River (Presser Dam
Chandler Powerplant outlet) plant outlet to Prosser Dam) to Toppenfsh Creek)
Yakima RI ver (Sunnysfde Dam
to Naches Rfverl
Yakima River (Roza flam to
Keechelus Dam1
Yakima River (Toppenish Creek
confluence to Sunnyside Dam) Snipes Creek
Sulfur Creek
Yakima River (Naches River Wenas Creek
confluence to Roza Dam) Wilson Creek system
(above RM 7.8)
Corral (Canyon) Creek
Satus Creek
Toppenish/Simcoe  Creeks
Ahtanum Creek
Wide Hollow Creek
Umtanum Creek
Wilson Creek (lower 7.8 miles)
Manastash Creek
Taneum Creek
Swauk Creek
Teanaway River
Cle Elum River
Lfttle Creek
Big Creek
Cabin Creek
----NACHES RIVER AND TRIQUTARIES----
Naches River (WapatOX Dam Naches River (mouth to Tieton River
to Bumping-Little Naches Rivers) Wapatox Dam)
Cowfche Creek
American River
Rattlesnake Creek
Nile Creek
Bumping River
Little Naches Rfver
----KLICKITAT RIVER AND TRIBUTARIES----
Summit Creek (lower 2.0 miles) Klickitat River (mouth to
headwaters)
Little Klickitat system
(below RM 6.1)
White Creek
Trout Creek system
Surveyors Creek
West Fork system (part.1
Piscoe Creek
Diamond Fork
Snyder Creek
Swale Creek
Little Klickftat system
(above RM 6.1)
Summit Creek (above RM 2.01
Outlet Creek
Elk Creek
Deer Creek
Bacon Creek
Dairy Creek
Big Muddy Creek system
Cunningham Creek
Soda Springs Creek
West Fork system (part)
Chaparral Creek
McCreedy Creek
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that are technically feasible within 10  years; and  Category III--flows,
access, and/or habitat are inadequate for anadromous fish production and/or
technically unattainable within the next 10 years.
Most of the main stem Yakima River is suitable at present for the natural
production of anadromous fish. Exceptions to this are the 11.2~mile  segment
from the Chandler Powerplant outlet to Prosser Diversion Dam, the 23.4~mile
segment from the Toppenish Creek confluence to Sunnyside Diversion Dam, and
the 11.6-mile  segment  from the Naches River confluence to Roza Diversion Dam.
Flow improvements are needed in all three segments. In  addition, the 33-mile
segment from Prosser Diversion Dam to Toppenish Creek contains generally poor
habitat.
No tributary of the Yakima River (excluding the Naches River and its
tributaries) presently has adequate flow, access, and habitat to fully achieve
its potential for the natural production of anadromous fish. Many of the
tributaries presently support some natural production, and this varies from
quite substantial to very limited, but all of the tributaries with near-term
production potential need at least some level of improvement to fully achieve
that potential.
The main stem Naches River generally provides good to excellent habitat
for anadromous fish except for the 7.4-mile segment between Wapatox Diversion
Dam  and the powerplant outlet, where flow improvements are needed. Most of
the Naches River tributaries provide adequate habitat for anadromous fish
production. Exceptions to this are Cowiche Creek and the American River,
where passage improvements are needed, and the Tieton River where seasonally
high flows caused by irrigation releases at Tieton Dam preclude substantial
production in the near-term.
Many tributaries of the Yakima and Naches Rivers contain good to
excellent habitat for anadromous fish in their upper reaches, but diversions
in the lower reaches presently limit or preclude anadromous fish use of these
tributaries. Many of these tributaries could be made accessible to steelhead,
and some made accessible to spring chinook and coho, if adult and juvenile
passage facilities were provided at the diversions. It is estimated that an
additional 19  adult passage facilities; about 38 juvenile passage facilities,
and 4 adult fish barriers are needed beyond those included in the Phase I and
Phase II fish passage facilities programs. The Northwest Power Planning
Council's Fish and Wildlife Program should be amended to include the
construction of these needed passage facilities.
The main stem Klickitat River provides suitable habitat for the natural
production of anadromous fish; however, adult passage and water quality
(sediment) problems are presently limiting the amount of natural production.
State-of-the-art adult passage facilities should be constructed at Lyle and
Castile Falls to improve natural production in the main stem; resolution of
the sediment problem is more difficult and needs to be pursued over the
long-term.
Passage up most of the tributaries to the Klickitat River is blocked by
natural cascades that are part of the steep decent of the tributaries into the
deep canyon cut by the main stem. Only eight tributaries were found to be
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potentially suitable for the natural production of anadromous fish; however,
two of these (Piscoe Creek and Diamond Fork) occur upstream of Castile Falls
and two more (Little Klickitat system and Summit Creek) have falls that limit
the anadromous fish production potential to the lower portion of the stream.
In addition, cold summer water temperatures in the West Fork system may limit
the production potential in that tributary. Overall, the improvement project
that would do the most to increase the natural anadromous fish production
potential of the Klickitat basin in the near-term would be the construction of
adequate adult fish passage facilities at Lyle and Castile Falls.
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Appendix A
Habitat Quality Survey Form
Appendix A
Habitat Quality Survey Form
Stream Location (stream mile or
Map Reference Surveyor
A. Stream Measurements
W'd h ( t 0 5 foot)
DLpth (%F% 011 foot, deepest part)
Temperature
Air
Water
B. Riparian Cover and Shading
4 - txcellent (Medium to heavy cover of trees and/or tall
other)
Date
shrubs)
3 - Good (Some trees and/or tall shrubs. Dense low shrubs/forbs)
2- Fair (Medium to dense cover of grass, forbs, small shrubs)
l- Poor (Cropland, low grass/small forbs)
C. Bank and Channel Stability
4 - txcellent (<lo% erosion)
3 - Good (lo-25% erosion)
2- Fair (25-50% erosion)
1 - Poor (>50% erosion)
D. Bank Rock Content
4
3 -
Excellent (90-100X rock)
- Good (50-90X rock with some interspersion of soil)
2- Fair (Mostly soil with some rock interspersion)
l- Poor (Soil, little or no rock interspersion)
E. Pool-Riffle Ratio
4
3 :
txcellent (>50% pools)
Good (25-50% pools)
2- Fair (lo-25% pools)
l- Poor (<lo% pools)
F. Pool Quality
3
2 :
txcerlent (Pools longer or wider than average stream width)
Good (Pools about as wide or long as average stream width)
l- Fair (Pools shorter or narrower than average stream width)
G. Substrate
4 - Large rubble (6-12 inches)
3- Small rubble (3-6 inches)
2  - Coarse gravel (0.5-3 inches)
1  - Fine gravel (<0.5 inch)
A2
H. Stream Habitat Diversity
4 - LxCellent (Large rocks, limbs, dead trees abundant and dispersed)
::
Good (Large rocks, limbs, dead trees fairly common, dispersed)
Fair (Some large rocks, etc., often clumped)
1 - Poor (Limited wood or rock structure)
I. Water Quality
4 - LxcelTent (Clear, clean looking water)
3 - Good (Slightly murky, looks o.k.)
2 - Fair (Somewhat milky or muddy)
l- Poor (Milky, murky, or muddy. Looks bad)
3. Remarks
K. Photographs
A 3
Appendix B
Hydrological Data for
Facility Water Supplies
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1984 19.90 0.00 0.00 0.00 0.00 12.30 53.60 103.40 115.50 116.80 1 0 5 . 0 0 86.50 613.00
1985 22.95 0.00 0.00 0.00 0.00 e.50 58.90 112.79 118.73 115.34 105.47 82.36 625.12
1986 2.43 0.00 0.00 0.00 0.00 9.31 63.68 101.82 114.89 109.73 105.38 80.32 587.56
1987 12.05 0.00 0.00 0.00 0.00 16.46 64.04 112.37 107.07 94.07 06.75 53.53 54b.34
1988 24.91 0.00 0.00 0.00 9.23 29.17 72.70 94.87 110.35 109.04 110.29 72.02 632.65
1989 21.22 0.00 0.00 0.00 0.00 7.03 57.91 105.40 117.96 113.48 101.22 81.21 6 0 5 . 4 4
AVERAGE 18.13 0.00 0.00 0.00 1.25 12.02 58.30 106.06 .llt.46 111.18 103.42 79.37 603.08
MAXIMUM 24.91 0.00 0.00 0.00 9.23 29.17 72.70 112.79 118.73 116.80 110.29 90.15 632.65
HINIHUH 2.43 0.00 0.00 0.00 0.00 6.58 47.91 94.01 102.40 94.07 84.75 53.53 546.34
SUMS OF AVERAGES:
HON-JUN 309.11
HON-JUL 420.28
HON-AUG 523.70
WON-SEP 603.08
OCT-WON 10.13
290.97 290.97 290.97 290.97 289.72 216.90 210.52 112.46
402.15 402.15 402.15 402.15 400.90 388.08 329.70 223.64
505.57 505.57 505.51 505.57 504.32 491.49 433.12 327.06
584.94 584.94 584.94 584.94 583.69 570.87 512.49 406.43
18.13 18.13 18.13 19.39 32.21 90.59 196.64 309.11
111.18
214.60
293.97
420.28
103.42
102.79
523.70
79.37
603.08
YAKIHA RIVER  D’IGITAL YJUEL d4SE  STUI)Y  W I T H  500 C L E  SFPT
Y A K I H A  R I V E R  A T  C L E  ELUt'
0197&1’iei  A V G  W/O-197j;1977r1979
c=s  U N I T S
b - 8 - 0 4
YEAi O C T NOV O E C J A N F E 0 MAR A P R MAY J U N JUL PUG SEP AVERAGE
1 9 2 6
1 3 2 1
1 9 2 8
1 9 2 9
1930
1931
1 9 3 2
1 9 3 3
1 9 3 4
1335
1936
1937
1930
1 9 3 9
1 3 4 5
1941
1 3 4 2
1 9 4 3
1 3 4 4
1 9 4 5
1 9 4 6
1 9 4 7
E
1946
1 9 4 9
1950
1 9 5 1
1 9 5 2
1953
1 9 5 4
1 9 5 5
1956
1 3 5 7
1358
1 9 5 3
1960
1961
1 9 6 2
1 9 6 3
1 9 3 4
1945
1 3 4 6
1367
19413
154,j
1’173
1 9 7 1
1372
1 9 7 3
1 9 7 4
1915
405. 3S3. 5 5 4 . 5 1 1 . 5 9 4 . 810. 7 0 9 . 1 9 1 6 . 3 1 7 2 . 3 1 4 7 . 2 4 0 6 . 9 6 0 . 1 3 2 4 .
3a7. 4 5 3 . 6 5 2 . 4 5 4 . 4 3 2 . 5 4 6 . 0 9 3 . 0 4 0 . 1 6 0 3 . 2 5 6 3 . 3 2 2 5 . 0 2 7 . 1 0 8 1 .
3 5 4 . 2 2 6 2 . 2520. 2 3 1 5 . 4 1 7 . 9 3 1 . 9 3 4 . 5 0 8 9 . 2 0 3 5 . 3 4 4 4 . 3 2 6 1 . 7 8 4 . 2 0 5 3 .
35 3. 3 7 1 . 4!3. 3 7 1 . 3 7 0 . 5 3 2 . 1 3 7 7 . 1 3 0 3 . 2 0 6 8 . 4 0 5 2 . 3 0 1 2 . 0 6 4 . 12bj.
4 9 7 . 323. 4 5 2 . 4 6 3 . 5 9 ’ ) . 0 2 5 . 1 3 1 2 . 1 3 2 1 . 1 9 9 8 . 2 7 2 0 . 2 0 2 3 . 6 8 1 . 1 1 0 5 .
4 1 2 . 3 7 3 . 409. 3 0 2 . 4 2 4 . 5 9 3 . 9 0 4 . 7 2 2 . 2 3 6 0 . 3 0 6 1 . 2 2 6 3 . 7 7 9 . 1 0 6 2 .
4 9 5 . 351. 4 7 9 . 4 7 a . 3 8 9 . 109e. 1 2 3 9 . 1 5 0 0 . 3 2 6 3 . 2 9 7 0 . 3 3 6 2 . 7 9 5 . 1 3 7 3 .
405. 16’33. 2390. 1 7 9 4 . 4 5 5 . 499. 596. 2 7 7 1 . 5 9 0 5 . 2 5 2 4 . 3099. 0 2 4 . 1 9 2 9 .
2160. 345t. 7 3 7 7 . 3 3 0 5 . 1 4 0 5 . 3 2 0 4 . 4 1 5 9 . 2 5 5 2 . 2 0 7 0 . 3 6 8 9 . 2 9 6 1 . 9 1 4 . 3 1 8 9 .
5 1 5 . 7 9 5 . 7 2 5 . 1 2 9 4 . 9 2 0 . 7 9 6 . 7 4 1 . 2 5 4 1 . 3 3 3 3 . 2 9 2 2 . 3 2 9 1 . 7 5 0 . 1 .559 .
3 4 7 . 33;. 4 5 5 . 4 0 1 . 478. 6 9 9 . 1 4 4 3 . 4 2 4 1 . 3648. 3 4 2 b . 3 3 4 1 . 8 0 7 . 1 6 5 6 .
3 3 4 . 332. 5 1 3 . 407. 4 3 3 . 5 4 2 . 7 6 2 . 7 0 3 . 2 5 1 0 . 3 0 7 4 . 3 1 9 1 . 019. 1 1 4 4 .
365. 7 5 3 . 1 3 0 1 . 6 8 7 . 502. 393. 1 1 2 6 . 3 7 4 1 . 2a53. 3 2 7 3 . 3 2 4 5 . 8 8 1 . 1 5 9 6 .
3 5 7 . i?3. 15.1:. 3 7 5 . 465. 645. 1 2 0 9 . 13Rb. 2 5 9 0 . 3 8 1 9 . 3 3 6 4 . 9 6 2 . 1 4 1 4 .
4 1 6 . 3 4 3 . 5 5 6 . 3 7 0 . 4 9 1 . 661. 7 4 3 . 6 6 8 . 2 9 3 9 . 3 6 3 0 . 3 0 4 9 . 9 2 5 . 1 2 3 6 .
324. 3 9 3 . 4 4 9 . 3 7 7 . 3 6 9 . 4 3 4 . 6 0 2 . 1 1 3 8 . 1 9 7 4 . 2 3 4 0 . 1 4 0 8 . 1 0 5 2 . 9 0 8 .
372. 054. 551. 4 2 4 . 4 0 3 . 4 2 5 . a21. 1 0 7 7 . 1 7 0 1 . 3 0 0 3 . 2 7 4 4 . 7 4 3 . 1068.
4 1 3 . 4 4 3 . 5 9 9 . 5 9 5 . 4 7 5 . 6 6 3 . 1 4 8 1 . 6 2 5 . 2 2 6 4 . 1 9 3 3 . 3 2 0 3 . 7 3 5 . 1 1 2 5 .
3 8 0 . 353. 5 3 1 . 3s3. 3 9 4 . 4 9 0 . 8 9 1 . 1 9 1 5 . 2 7 9 3 . 4 0 3 1 . 3 0 5 0 . 1 0 0 1 . 1 3 6 4 .
423. 35‘+. 4 3 4 . 7 4 3 . 6 0 3 . 4 7 1 . 6 0 2 . 7 4 4 . 1 0 6 9 . 3 4 0 3 . 3 0 7 0 . 9 5 9 . 1 1 6 1 .
4 6 0 . 4a7. 4 4 7 . 5 2 9 . 3 0 5 . 403. 9 7 7 . 1 4 9 7 . 3 4 6 1 . 2 2 9 7 . 3 3 8 0 . 8 5 4 . 1 2 8 7 .
3dJ. 3 7 6 . 13’4. 137!!. 0 5 9 . 1 1 5 3 . 2 2 3 1 . 4 0 5 3 . 1 7 9 6 . 3 3 5 1 . 3 3 3 3 . 7 3 6 . 1 7 9 7 .
3 5 1 . 1 2 3 3 . 546. 4 5 6 . CS3. 5 4 5 . 7 1 0 . 4 0 5 2 . 7 0 0 1 . 2 4 2 2 . 2 9 5 6 . 966. 1 0 3 9 .
4 3 2 . 452. 4 0 5 . 6 0 3 . 4 7 5 . 4 9 5 . 1 6 3 9 . 6 8 0 3 . 4 1 4 2 . 2 5 6 0 . 3246. 9 1 3 . 1 0 0 2 .
3 3 6 . 1 3 4 7 . 2 3 3 9 . 8c70. 5 9 4 . 8 3 7 . 1 1 2 7 . 4 1 5 9 . 7199. 2 0 2 5 . 3 0 6 8 . 7 4 3 . 2 1 6 8 .
495. 3 4 2 2 . 3 2 5 3 . 1 1 9 1 . 23?9. 690. 1 7 2 8 . 5 5 6 6 . 3 0 6 3 . 2 9 2 5 . 3 5 5 7 . 9 3 0 . 2 4 3 1 .
4 7 1 . 4:;. 4 1 0 . 3 6 9 . 46O. 5 4 2 . 1 0 7 0 . 2 3 2 7 . 1 9 6 4 . 3 2 9 4 . 3 2 5 1 . 9 4 4 . 1 3 0 1 .
4 5 5 . 3?9. 3 3 5 . 7c4. 1006. 5 6 3 . 8 2 0 . 1 7 5 2 . 2 0 0 5 . 2 0 9 1 . 3 1 6 9 . 1 6 5 . 1 2 3 6 .
4 5 7 . 3 2 4 . 2 5 3 5 . 1 0 1 0 . 5 4 3 . 5 9 4 . 0 9 9 . 4 4 6 0 . 4 7 4 0 . 3 0 4 6 . 2 0 8 1 . 8 0 3 . 1 8 6 8 .
404. 2 2 8 2 . 1.170. 4 1 4 . 453. 4 7 1 . 0 2 7 . 1 3 5 7 . 6 2 2 4 . 2 3 7 6 . 3 4 7 4 . 8 4 2 . 1 7 0 6 .
696. 3782. 2373. 5 5 1 . 4 1 1 . 4 6 0 . 1 6 6 0 . 7 5 2 1 . 5 2 0 6 . 2 1 0 1 . 3 1 2 9 . 0 2 6 . 2 4 0 7 .
460. 1428. 4 9 3 4 . 4 3 1 . 4 5 1 . sla. 1 1 4 1 . 4 5 9 9 . 1 8 1 1 . 3 7 4 4 . 3 3 2 1 . 9 0 1 . 2 0 1 4 .
44i. 3 3 2 . 470. 4 6 0 . 7 7 2 . 635. 0 4 6 . 1 4 1 4 . 1 9 0 9 . 3 6 3 7 . 3 1 6 0 . 0 6 5 . 1 2 5 4 .
4 3 9 . 1 3 2 4 . 1 8 0 1 . 2 2 1 6 . 6 9 1 . 786. 1 5 2 8 . 3 7 9 0 . 4 0 4 0 . 2 9 5 3 . 3 3 3 6 . 0 7 4 . 1 9 9 3 .
0 2 9 . 5462. 3 4 0 7 . 5 9 3 . 5 1 3 . 654. 1 1 3 4 . 3 0 3 0 . 3 0 1 1 . 3 4 2 4 . 3 2 6 4 . 0 4 2 . 2 1 0 6 .
4 3 0 . 5 1 1 . 4 2 6 . 7 5 3 . 1 3 3 1 . 1 0 5 3 . 1 4 2 0 . 4 4 2 0 . 4 4 4 1 . 2 9 0 1 . 3 3 4 7 . 0 1 2 . 1 0 2 3 .
457. 3 7 4 . 570. 1 2 9 0 . 0 7 2 . 4 5 4 . 1 7 0 3 . 2 3 2 9 . 2 6 4 3 . 3 0 0 2 . 3 1 6 3 . 9 2 3 . 1488.
330. 7 4 1 . 1 3 5 7 . 1 0 4 4 . 1 4 0 2 . 7 3 4 . 8Oa. 1 9 1 3 . 1 9 2 6 . 3 6 9 3 . 3 2 9 9 . 7 0 9 . 1 5 3 6 .
3 8 3 . 4 3 0 . 4 1 7 . 4 4 7 . 4 4 4 . 570. 9 1 2 . 1 1 7 1 . 4 3 1 0 . 2 0 5 9 . 3 1 8 1 . 0 5 3 . 1 3 3 5 .
4 3 c . 1 0 4 1 . 2 2 6 4 . 1 8 9 2 . 1 6 7 3 . 9 9 7 . 2 1 2 5 . 3065. 2 9 9 6 . 3 2 2 5 . 3 2 6 3 . 7 0 0 . 2 0 5 5 .
3 4 1 . 3 6 2 . 3 7 9 . 3 7 2 . 3 5 1 . 4 4 3 . 9 9 9 . 1 5 9 7 . 2 1 2 9 . 2 9 8 0 . 3 4 3 0 . 9 6 7 . 1 2 0 3 .
510. 3 4 2 . 803. 1 2 3 8 . 1 0 4 1 . 610. 7 6 4 . 1673. 4 4 4 3 . 2 9 3 0 . 3 4 9 6 . 8 2 1 . 1 5 6 4 .
3 5 4 . 7 7 5 . 2 7 3 6 . 2 7 4 9 . 2 5 1 2 . 1 2 3 7 . 9 0 2 . 2 0 9 2 . 2 3 9 6 . 3 6 3 5 . 3 0 3 6 . 8 3 0 . 1 9 4 0 .
4 6 5 . 7 5 3 . 0 7 3 . 8 5 3 . 4 3 9 . 5 5 5 . 1 1 4 3 . 5 3 9 1 . 3 0 1 1 . 3 4 4 1 . 3 4 0 1 . 0 4 2 . 1 0 4 4 .
367. 3 5 5 . 3 5 9 . 3 9 5 . 4 4 2 . 6 1 5 . 7 1 3 . 1330. 2 3 0 3 . 3 3 0 3 . 3 4 0 7 . 7 5 7 . 1 1 9 2 .
4 5 5 . 394. 3 5 5 . 0 0 6 . 1 4 3 2 . 6 4 0 . 9 0 6 . 4 1 1 3 . 5 0 3 4 . 2 9 2 2 . 3346. 9b9. 1 7 9 0 .
4 2 7 . 1468. 1 3 7 3 . 1 3 3 9 . 2 1 0 6 . 3746. 1705. 7 6 5 7 . 6 7 6 1 . 2 5 3 4 . 2 7 3 2 . 0 4 6 . 2 7 2 9 .
5 2 7 . 1 4 3 2 . 2 5 7 0 . 1 3 1 6 . 4 0 2 . 5 1 7 . 1 2 3 5 . 1 8 7 9 . 2 8 5 5 . 3 7 2 3 . 3 0 5 9 . 1 1 2 2 . 1 7 3 7 .
3 3 8 . 3 4 9 . 4 5 2 . 9 9 4 . 606. 6 3 1 . 1 0 0 2 . 1 2 7 4 . 6 7 4 0 . 3 3 4 2 . 2 7 2 3 . 6 9 5 . 1606.
3 8 4 . 1 1 1 1 . 2 1 4 9 . 2 2 3 3 . 5 4 9 . 613. 6 6 1 . 3 5 9 1 . 5 4 6 3 . 1758. 2 0 5 2 . 8 3 4 . 1 8 6 2 .
8-APR-88
YAKIHA ?IVtiR DIGITAL  PfJDEL SASE STUDY WITH 500 CLE SEPT
01773-19a2 AvG w/o 1973,1977,1979
14KIMA R I V E R  A T  CLC ELUH C F S  U N I T S
YfAR UC1 tiov DEC J A N F E 6 MAR A P R
1316 5 5 2 . 2 9 9 3 . 6790. 2390. 8 1 9 . 6 3 8 . 1 2 2 5 .
1377 5 5 6 . 1064. 9 8 5 . 1 2 4 4 . 4 3 9 . 4 1 6 . 1 1 7 3 .
1rte 503. 4 5 3 . 2 3 5 2 . 815. 6 1 5 . 1 4 0 4 . 1 2 2 1 .
1919 4 3 4 . 408. 4 4 2 . 421. 4 6 4 . 6 4 7 . 554.
lY80 333. 334. 154. 3 3 9 . 481. 7 0 7 . 1 1 6 6 .
1981 3 3 5 . 544. teo2. 231G. 2 1 7 5 . 6 1 5 . 9 3 7 .
13d2 4 1 3 . 3 4 1 . 4 2 9 . 547. 1 9 3 4 . 1 0 5 7 . 813.
1983 3 1 5 . 414. 8ai. 190;. 192. 1 6 6 5 . 1 2 7 0 .
1304 466. 603. 1016. 4343. 839. 1297. 838.
19d5 3 9 4 . 1 5 0 9 . 8 9 6 . 354. 356. 4 2 9 . 1 1 5 6 .
1ga6 3GG. 505. 4 6 0 . 450. 668. 2213. 1553.
1387 4 2 1 . 5 5 1 . 556. 3 6 1 . 4 3 2 . 6 2 0 . 1157.
b - E - 8 4
NAY JUN
5807. 3347.
4116. 2971.
1 9 8 5 . 2 4 7 2 .
8 9 8 . 1 9 5 4 .
2 3 0 8 . 2 2 4 8 .
1 8 2 7 . 2 3 9 9 .
3 1 2 4 . 4 7 6 9 .
4 6 8 1 . 2 8 0 6 .
3159. 4 6 0 3 .
2 9 0 1 . 2 6 0 2 .
3 0 9 5 . 2142.
3239. 2 6 9 3 .
JUL AUC SEP A V E R A G E
2 0 3 3 . 2 3 4 2 . 762.
3 3 9 5 . 2 1 2 6 . 1051.
2 7 5 1 . 3 3 0 4 . 7 3 5 .
3 6 9 9 . 3 1 3 5 . 1 0 6 8 .
3 4 1 0 . 3 0 8 7 . 940.
3 8 4 2 . 3 2 2 1 . 804.
2 0 9 5 . 3 3 4 9 . 849.
2 7 5 5 . 3 2 5 7 . 7 9 9 .
2 9 6 6 . 3128. 778.
3 5 6 3 . 3581. 1046.
3 3 9 9 . 3352. 898.
3 7 3 1 . 3120. 1123.
2404.
1639.
1 5 6 2 .
1185.
1 3 5 9 .
1 8 3 9 .
1 6 4 4 .
lEl4.
* 2 0 1 3 .
1 5 8 4 .
1591.
3523.
13TAL ~d066@.1760763.2632i0~.1921593.1334799.1571464.213t402.S301359.6164342.5~92456.5949107.1607263.372039~8.
A V E R A G E 458. >47. 1 3 5 4 . 103ci. 762. 0 1 8 . 1 1 4 9 . 2 8 0 0 . 3 3 1 4 . 3 0 6 6 . 3 0 9 5 . 864. 1643.
XAKIMh RIVER DIGITAL l'S3DEL BASESTUDYWITH 500 CLE SEPT
NACRES
YEAR
1926
1917
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
m 19474 1948
1949
1930
1951
1952
1933
1954
1953
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1973
01973-1982 AVG W/O
R, TIFPON  R-CLIFFDELL ‘CFS UNITS
DCT raw DEC JAN FEB
382. 183. 531. 483. 438. 986. 1112. 930. 319. 0. 246. 135. 529.
257. 502. 1010. 558. 488. 521. 1333. 2929. 4165. 1268. 411. 463. 1177.
438. 1400. 1220. 1333. 439. 1009. 1086. 3856. 1610. 543. 303. 107. 1116.
253. 232. 197. 93. 107. 348. 539. 2024. 1908. 434. 237. 99. 343.
63. 141. 203. 140. 535. 614. 2045. 1452. 1090. 226. 245. 82. 569.
50. 168. 143. 283. 440. 444. 1148. 2493. 862. 44. 191. 96. 331.
78. 270. 292. 378. 789. 1298. 1124. 3010. 2748. 909. 323. 258. 1005.
97. 1374. 884. 366. 319. 306. 1571. 2484. 4612. 2350. 585. 477. 1302.
620. 1003. 5076. 2844. 1398. 2549. 3200. 1794. 1019. 223. 383. 519. 1725.
403. 1737. 978. 1410. 1247. 687. 1203. 3155. 3010. 885. 321. 372. 1281.
106. 233. 222. 259. 143. 414. 2431. 4232. 2629. 489. 332. 250. 978.
113. 126. 251. 171. 254. 346. 1003. 2805. 3603. 1064. 389. 363. 875.
168. 841. 1040. 1032. 514. 757. 2313. 3802. 2813. 683. 372. 299. 1240.
167. 247. 360. 460. 314. 609. 1769. 2202. 1338. 457. 390. 168. 710.
108. 190. 646. 446. 364. 1046. 1795. 2430. 1084. 208. 371. 224. 760.
137. 236. 490. 349. 340. 730. 1417. 1240. 673. 112. 390. 165. 324.
222. 438. 1092. 349. 309. 367. 1597. 1644. 1566. 429. 398. 198. 720.
94. 353. 732. 594. 483. 703. 3455. 2839. 3444. 1534. 437. 401. 1272.
183. 290. 482. 302. 317. 387. 758. 1485. 1069. 218. 365. 193. 304.
102. 172. 281. 712. 834. 359. 773. 2863. 1812. 372. 382. 274. 746.
133. 340. 392. 537. 345. 500. 1812. 4467. 2904. 1317. 424. 403. 1137.
249. 440. 1482. 377. 1070. 1310. 2109. 3171. 1640. 364. 372. 319. 1109.
814. 1193. 820. 608. 552. 503. 1211. 3962. 4082. 1182. 425. 433. 1381.
324. 338. 394. 224. 404. 186. 2390. 5268. 3240. 1295. 492. 482. 1309.
280. 1153. 835. 206. 569. 1012. 1371. 3615. 5346. 2592. 688. 525. 1518.
602. 1477. 2133. 1197. 2012. 883. 2746. 4343. 2711. 891. 397. 328. 1639.
346. 473. 514. 331. 507. 453. 1979. 2781. 1834. 733. 346. 249. 880.
96. 132. 160. 1168. 1236. 337. 1131. 2823. 2676. 1632. 490. 457. 1044.
184. 363. 978. 595. 618. 649. 1353. 4167. 3429. 2532. 798. 359. 1374.
403. 732. 430. 343. 366. 301. 464. 1752. 4147. 1486. 509. 513. 933.
637. 1714. 1375. 650. 440. 616. 3318. 6424. 4694. 2142. 57-l. 502. 1925.
323. 534. 1282. 400. 434. 636. 1586. 4259. 1758. 307. 412. 166. 1032.
191. 265. 332. 496. 962. 799. 1316. 4609. 1987. 319. 447. 178. 1028.
249. 1470. 1988. 1516. 816. 610. 1830. 2422. 2971. 1064. 398. 499. 1320.
814. 1638. 1248. 507. 696. 918. 1924. 2199. 2514. 720. 380. 350. 115-l.
196. 576. 391. 779. 1421. 1082. 1917. 3422. 4126. 968. 421. 424. 1304.
254. 262. 397. 907. 773. 365. 2043. 1634. 2286. 857. 410. 387. 878.
312. 1070. 1206. 558. 1888. 844. 1063. 2039. 1613. 314. 535. 227. 982.
204. 372. 403. 566. 404. 330. 847. 2060. 4253. 1794. 578. 489. 1023.
322. 398. 1004. 1147. 1583. li34. 2514. 2732. 2684. 917. 430. 402. 1267.
165. 312. 290. 237. 213. 404. 1754. 3103. 1898. 784. 380. 305. 823.
167. 34-l.. 1064. 717.‘ 841. 488. 677. 2971. 4054. 1129. 386. 352. 1099.
448. 835. 913. 1413. 2184. 1726. 792. 1832. 1857. 678. 397. 494. 1128.
321. 1037. 619. 771. 415. 661. 1868. 4685. 2815. 372. 392. 372. 1214.
251. 343. 283. 424. 308. 731. 879. 3159. 3623. 699. 329. 243. 956.
150. 362. 484. 864. 1648. 558. 993. 4570. 3835. 2287. 576. 470. 1398.
340. 432. 371. 453. 1143. 3614. 1667. 5170. 5805. 2332. 632. 486. 1872.
383. 423. 928; 896. 436. 387. 724. 1300. 1005. 237. 333. 212. 627.
166. 524. 189. 2301. 912. 932. 2073. 3279. 6232. 2308. 780. 316. 1769.
232. 332. 394. 946. 638. 716. 959. 3020. 4333. 1800. 493. 486. 1217.
1973,1977,1979 6-8- -84
NAB APR NAY JUT4 JUL AU3 SEP AVERAGE
7-DEC-89
TAKRW RIVER  DIGITAL KNXL RA5E STODT WITA 500 CLE SEPT
01973-1982 AVG W/O 1973,1977,1979
~KYULS R,TIETORR-CUFFDELL tFS  UWITS
TEAR acT Nov DEC JAN FEE WAR APR
1976 315. 918. 3065. 1656. 958. 533. 1359. 3748. 2576. 1878. 728. 571. 1530.
1977 330. 319. 241. 257. 253. 262. 623. 535. 665. 52. 299. 282. 343.
1971 113. 960. 2929. 590. 861. 1623. 2040. 2587. 2326. 901. 512. 503. 1332.
1979 25s. 352. 329. 336. 470. 082. 895. 2936. 1475. 500. 428. 99. 750.
1980 72. 148. 1001. 555. 531. 1153. 2669. 3105. 1800. 569. 605. 265. 1040.
1981 171. 662. 1716. 1262. 2001. 1149. 1054. 1682. 1416. 536. 363. 243. 1015.
1962 230. 366. 474. 798. 2014. 1085. 1089. 3326. 4391. 1516. 490. 599. 1357.
1983 315. 390. 716. 1257. 899. 1994. 1692. 3285. 2543. 1308. 473. 491. 1283.
1984 334. 1191. 607. 1883. 1077. llR8. 1361. 2402. 3919. 2222. 410. 703. 1440.
1985 383. 400. 277. 206. 233. 3'10. 1846. 2804. 2198. 398. 413. 267. 817.
1986 173. 487. 293. 304. 971. 1614. 1320. 2026. 1679. 641. 351. 464. 859.
19117 211. 442. 401. 382. 388. 1269. 1973. 2885. 1124. 296. 403. 195. 833.
6-8-84
x&T Juw JUL AUG
TmAL 513078.1108505.1621244.13891~7.1327671.161473~.296~7~1.5656106.4939~45~16772~3~ 830669. 649584.24496696.
AVERAGE 267. 596. 044.  723. 758. 8-10.  1596. 2943. 2656. 977. 432. 349. 1082.
7-DEC-89
Station: BUCNELSPG Date : 03-19-1989
Water Temperature:  48
Air  Temperature:  51
Flow in  CFS: 9.2
Press  RETURN to  continue...
Station: BUCNELSPG
Date Flow
---------- -v--m-
03-19-1989 9.2
06-05-1989 14.0
06-15-1989 15.0
07-06-1989 20.5
07-27-1989 20.0
08-16-1989 23.0
09-22-1989 26.0
10-04-1989 20.0
10-17-1989 18.0
11-08-1989 14.6
Air  Temp Water Temp
--d----m-- -----------_
51 48
88 58
66 59
08 62
70 60
70 61
7G 59
su 53
60 56
50 54
Station
---------
BUCNELSPG
BUCNELSPG
.UUCNk:LSPG
BUCNELSPG
BIJVNELSE'G
BUCNELSPG
BUCNELSPG
BUCNELSPG
BUCNELSI'G
BUCNELSPG
Do you want a plot  of  the  data?
F SUNNY WARM. WARM LAST SEVERAL DAYS AND SUNNY. SEVERAL 6" TO 12"
TROUT AT OUTLET. D.O. =9.4ppm E.C.=330um/cm.
Press  RFTURN to  continue...
Station: BUCSPGABVNEL
Date Flow Air  Temp Water Temp Station
___----_--
03-19-1989
04-12-1989
04-24-3989
05-10-1989
06-15-1989
07-06-1989
07-27-1989
08-15-1989
09-05-1989
09-22-1989
w 10-04-1989
s 10-17-1989
11-08-1989
----- -_--.-.----- ----
5.1 51
6.0 0
5.0 69
5.0 0
10.0 66
12.4 H8
12.4 66
13.9 70
14.1 72
15.9 76
8.0 5 1-J
11.0 GO
9.2 0
..--_------ ----_----
44 BUCSPCABVNEL
55 BUCSPGABVNEL
55 BUCSPGABVNEL
55 BUCSPGABVNEL
60 BUCSPGABVNEL
63 IXJCSPCABVNEL
61 BUCSPGABVNEI,
62 BUCSPGABVNEL
59 BUCSE'GAHVNEL
59 BUCSPGABVNEL
53 BIJCSPGABVNEL
55 BUCSPGABVNEL
56 BUCSPGABVNEL
Do you want a plot  of  the  data?
flutJ II1 Lk:,: 4.u
D.O.=9.3ppm E.C.=430um/cm.
Press  RETURN to  continue...
Station:  NELSPGABVBUC
Date Flow Air  Temp
---------- ------ ----------
03-19-1989
04-12-1989
04-24-1989
05-10-1989
06-15-1989
07-06-1989
07-27-1989
08-16-1989
09-05-1989
10-04-1989
we 10-17-1989w ..-. 11-08-1989
3.2 51
4.0 0
3.0 69
7.0 0
5.0 66
7.8 U8
7.3 67
6.3 70
7.7 72
8.0 58
6.5 60
5.4 0
Water Temp
------------
49
55
54
55
59
60
57
59
59
53
57
56
Station
-------es
NELSPGABVBUC
NELSPGABVBUC
NELSPGABVBUC
NELSPGABVBUC
NELSPGABVBUC
NELSPGABVBUC
NELSPCABVBUC
NELSPGABVBUC
NELSPGABVBUC
NELSPGABVBUC
NELSPGABVBUC
NELSPGABVBUC
Do you want a plot  of  the  data?
Station
Parameter
Year
Site Code
State
County
Latitude
Longitude
62
D Cnt
D Avg
D Max
D Min
M Cnt
H Std
M Skw
M Max
M Min
Coverage
KLICKITAT  RIVER NEAR GLENWOOD, WASH.
Streamflow (cfs)
1910-1971 Drainage Area 360
Stream Contribute Area 0.00
WA Gaae Datum 1703.00
077 Weil Depth No value
46:05:20 Sample XSection No value
121:15:30 Sample Depth No value
Ott
1891
453
2000
238
61
116
0.78821
265
Nov
1830
578
6250
236
2::
2.01709
298
Dee
1891
658
8790
241
3::
2:i:
302
Jan
1891
637
4100
264
61
296
1%
339
Feb
1723
656
3330
265
2;:
1.21567
310
Mar
1891
694
3490
296
2::
*ii:
374
Id 14110000
Statistic Mean
Hydrolog Unit 17070106
Geoloqic Unit
Aquifer Type ?????
Aaencv USGS
Agent; Office WA
Sequence# 0 0
Apr May
1830 1891
1178 1849
3410 4410
364 520
61 61
358 528
Jun
1830
1552
4490
480
5::
0.26 0.29 0.32
2120 3059 3021
516 916 570
Jul
1891
859
3670
350
61
320
1.8
2298
421
Aw
1922
542
1400
297
1::
1;;:
323
Sep
1860
441
1380
283
62
82
0.74
719
305
Year
22341
841
8790
236
1;:
0.24
1231
475
Appendix C
Summary Tables of
Facility Water Supply
Variances From
Alaska Aquaculture Criteria
-.
/
- STAND - V E R S I O N  O F  M A Y 1 9 8 8 S T N  2 . S U H M A R Y . l
YAV170
4 6  1 2  4 9 . 0  1 1 9  4 6 2 2 . 0  3
CHANCLER  C A N A L  A T  HEADWORKS S E C  2  8N 2 4 E
5 3 0 0 5  W A S H I N G T O N BENTON
P A C I F I C  NORTHUEST 1 3 0 4 0 0
YAKXMA  R I V E R
1119USBR  8 3 0 3 2 7 1 7 0 3 0 0 0 3
0 0 0 0  F E E T  D E P T H 1 9 0 M E T E R S  E L E V A T I O N
5UMMAF.Y  O F  VICLATI3NS  D N  SAMPLES  C O L L E C T E 2 FRDH  88/08/02 T O  88108102
Oil95 o:t12
ALLJMIkLl% JH-i5luZD
AL,TCT *iti3-N
L!lB/L >!G/L
1 1
4 4 0 . 0 0 O.JOCS
44c.os d.Oi)5Y
01301
ARSC-NIC
AS ,TGT
JG/L
OlJC7 0 1 0 2 7
iA2lUt.l CA3MXUM
3C,TJT CD,TJT
UcIfL UGfL
0 0 4 0 s 5 0 0 6 4
C O ' C H L O R I N E
F R E E  A V L
MG/L MC/L
00940
CHLORIOE
T O T A L
MC/L
0 1 0 3 4
CIIROHIUM
CR,TDT
UG/L
?EkizhT  ViJL
*iNIWLY  VI31
Mii\N  ViDL
nlXI?un  VI3L
i 0
3.00
fl.CJ
0
0.
0.20
0.90
o.ou
1
soilo.
5 c o o .
0
J .
0 .
0 .
0 .
1
2 . 0 0 0
2.000
0
0 .
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
1 0
1 . 0 0 0 0 . 0 0 0 0 5 . 3 1 8 2 . 0 0 0
1 . 0 0 0 +*%**teSSS
0 0
0 . 0 .
0 . 0 0 0 0 . 0 0 0 0
0 . 0 0 0 0 . 0 0 0 0
5 . 3 1 8
1
1 0 0 .
5 . 3 1 8
5 . 3 1 8
5.318
1
2 . 0 0 0
0
0.
0 1 0 4 2
C O P P E R
CU,T3T
UG/L
1
2 .
2 .
0
0 .
iTORi  R E T R I E V A L  D A T E  89/12/15 - STAND - VERSION OF MAY 1988
YAV170
46 12 49.0 119 46 22.0 3
C H A N O L E R  C A N A L  A T  HEADUORKS  S E C  2  8N 2 4 E
5 3 0 0 5  UASHINGTON BENTON
P A C I F I C  N O R T H W E S T 130400
YAKIMA RIVER
1119USB~ 880827 17030003
OOOr) F E E T  OEPTtl 190 METERS ELEVATION
STN 2.SUMHARY.2
/TYPA/AM8NT/STREAH
SUMMARY OF VIOLATIONS Oh; SAMPLES CJLLECTED FdOH 88108102 TO 88/09/02
00950 71975 0104s 01051 00925
F L U D R J  3E n2s IRON L E A D MGNSIUM
00300
D9
RG/L
1
ll.300
11.30.3
0
0.
0.000
0.000
0.300
01055 71900 01067 00631
HANGNESE M E R C U R Y NICKEL NOZGNO3
HN HG,TOTAL NI ,TOTAL N-DISS
UG/L UG/L UG/L MC/L
F,OISS
flG/L
1
0.180
3.160
0
0.
0.000
J.OOi)
0.303
iE,TOT PZ,TDT MG,OISS
U C / L UC/L flG/Li4G/L
1
0.0100
0.0100
0
0.
0.0000
O.OJOO
0.0003
UC OT VALljfS
.AEAN
Ak31AC
N C  OF V I O L S
PiitCEhT VIJL
MINIMUM VIOL
M E A N  V I O L
MAXIi4UM  VI31
0
MIN C;(IT:RXA
0
7.300 ‘;bbbs*2*b 03Vbb~L-%b  bfbbbbbbb  b9bbbbbbb  Sbbbbfbbb  bbbbbbbbb 483+bb$bb bbb*Cbbb* bbb*CbC$*
1 1 1 1 1
0.200
0.200
1 I
420. 2.03
2.00
0
10.34
10.34
0
140.00
140.00
1
10.00
10.00
1.120
1.120420.
0 00 1
0 . 0 . 0 . 100. 0 . 0 . 100.
0 .
0 .
0 .
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
o.co
140.00
1 4 0 . 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0
0 . 0 0
1.120
1.120
1.1200 . 0 0 1 4 0 . 0 0 0 . 0 0 0 0 . 0 0
0.503 0 . 0 1 0 0 1 0 0 3 . 20.00 15.00 10.00 0.200 10.00 1.000
jTJi;El  rc:TsiIE kAL  3iTE  d9/lL/lS - STAND - V C R S I J N  C F  M A Y 1184 STN  2 . S U U H A R Y . 3
/TY?A/;NiYT/STQEAM
0
0 .
O.I)Gj
O-JO0
O.COO
YAV170
4 6  1 2  4 9 . 0  1 1 9  4 6 2 2 . 0 3
C H A N D L E R  C A N A L  A T  HEAOYORKS  S E C  2  8N 24E
53OD5 Y A S H I N G T O N BENTON
P A C I F I C  N O R T H U E S T 1 3 0 4 0 0
YAKIHi  R I V E R
1119U.562  8 3 0 3 2 7 1 7 0 3 0 0 0 3
0 0 0 0  F E E T  D E P T H 190 METERS  E L E V A T I O N
SU!4MGGY .ZF  V I O L A T I O N S  3N SAM?LCS  C D L L E C T E G  FQOH 88/08/02 T D  88/03/02
5 3 . 0
3 6 . 0
0
3 .
0.0
3 . 0
0 . 0
0 0 5 5 5
ZZL-;RSE
FZtCN-3R
UC-/L
1
1 . 5 0 0
1 . 3 0 0
c
3 .
3. iJO
O.UG3
3 . 0 0 0
0
MIN CRIT,RIA~$~~$~~Y~ br;bbb:r;Gb bba=bS$b:l
A
M&X  CRIT5itIA 0 . 1 0 0 1 0 3 . 0 1 . 0 0 0
30400 00935 0 1 1 4 7 0 1 0 7 7 0 1 0 9 2
Pt4 PTSS:UM S E L E N I U M S I L V E R Z I N C
K,OISS SE,TiJT AG,TOT ZN,TOT
su HG/L UG/L UG/L UG/L
1 1 1 1 I
d-370 3 .  lta 5.00 2 . 0 0 0 5 . 0 0
d-370 3 . 1 2 9 5 . 0 0 2 . 0 0 0 5 . 0 0
1 0 0 0 0
1 0 0 . 0 . 0 . 0 . 0 .
d-370 0 . 3 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0
3 . 3 7 3 0 . 0 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0
5.370 0 . 3 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0
6.500 WC**+*:=* bbbbbbbbb  $b*b3+*bb tcbbbtbb%b
a . 0 0 0 5 . 0 0 0 1 0 . 0 0 3 . 0 0 0 1 0 . 0 0
0 0 9 3 0 0 0 9 4 6
SODIUM S U L F A T E
NAIDISS SCC-OISS
NG/L MC/L
1 1
1 6 . 3 2 1 6 . 8 1
1 6 . 3 2 16.81
0 0
0 . 0 .
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
1 5  .OO bbbbbbbG:f
7 5 . 0 0 5 0 . 0 0
.ilORET RETRIEVAL DATE 89112115
/TYPA/AnBNT/STREAH
ND OF VALUES
:lrAN
PlEGIAh
NO OF VIOLS
PERCENT VIOL
MINIMLM VIOL
n1AN V I O L
MAXIHkH VIJL
00013
WATER
TEMP
CENT
1
22.90
2 2 . 9 0
1
100.
22.90
2 2 . 5 0
2 2 . 9 0
- STAND - VEilSIOK OF H A Y  1 9 8 3
YAVl70
4 6  1 2  4 9 . 0  119 4 6 2 2 . 0 3
CHANDLER CANAL AT HEADUORKS SEC 2 8N 24E
5 3 0 0 5  W A S H I N G T O N BENTON
PACIFIC NORTHWEST 130400
YAKXMA RIVER
1119US61 8 8 0 8 2 7 1 7 0 3 0 0 0 3
OO’IO FEET DEPTH 190 NETERS ELEVATION
SU1SHARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 88/08/02 TO 88/08/02
7 0 3 0 1 0 0 5 3 0
015s S O L RESIDUE
s u n TOT NFLT
NC/L MG/L
1 1
1 7 4 . 3 4 4 . 0 0
1 7 4 . 0 4 4 . 0 3
0 0
0 . c.
0 . 3 0 . 0 0
0.0 0 . 0 0
0.0 0 . 0 0
STL t.SUf4MARY.4
,NiN CRITCRIA~~~$b~~b~  33SSri+*($ 3++fs3****
0
ul
MAX CGITERXA 15.00 400.3 30.00
- STAND - VERSIJN aF DAY 1983
12530500
46 1s 13.0 119 28 37-O 2
YAUZbh RIVE2 AT KXONA. YAStl.
53055 YASt4IN6fON BENTON
130492
S T N  1.SUHMRY.l
112UR3
0000 FEET DEPTH
l-l0 17030003003 0011.830 OFF
SuM4iRY OF VfOLATIJhiS 9N SdHPLES COLLECTED FRON 47/06/0573 89/07/20
31105 'JC51Z 31002  3lc??)7 010.27 0040s 50064 JO940  01034 0 1 0 4 2
ALUKfNlln ‘JkI3hLC ARSiNIC 5A?XUfJl C4CHIUH to2 C H L O R I N E  ChLCilIDE  CHRO?ifUl4 C O P P E R
.L, TOT.
UG/L
17
aalT*JT
UG/L
25
CD*fJT
US/L
32
FREE AVL
.rG/L MG/L
434 0
3.132 0.0000
TOTAL
MG/L
CR .iU?
UWL
5 7 4 3 6
CUITOT
U&/L
3 8
ItEPN 923-82 0 . 0 5 3 3 i!.t1 a e . 5 . 0 5 6
Hf’riAh
NC ilF VI3LS
?iRCFkT VI3L
HINIMLr; VISL
t4fAN VIOL
AAXIPltjH V I O L
32C.C!iI
17
101).
*G.OJ
0 . 0 0 1 1
7
3 .
O-0169
3.co
0
0 .
O.O&
1 0 0 .
0
0 .
0.
1 . 0 0 0
0
0 .
c. 000
9 2 8 . 3 2 OIO4tiZ
5 . 1 1 3 3
(1.30 0. 0.ll0J 3.261 0.0000
liJO3O.Oir G.GO 0. 0.203 2 3 . 3 0 0 0 . 0 0 0 0
5 . 4 2 1
5 . 5 0 0
4 2 2
14.
4 . 0 0 0
7 . 2 2 2 11.
2 . 4 0 0 *+*t**++*
3 9 3 0
9 5 . 0 .
1 . 1 0 0 0 . 0 0 0 0
0.000
7
1 9 .
1 0 . 0 0 0
9.
0
0 .
0.
6.305
3 9 . 0 0 0
1 5 . 7 1 4
3 0 . 0 0 0
0,
0.
‘0 HXN CJlTiRII3toW~t=+%  I+*C*%B*+ ;-*****Zi=k* *:*893*++* ***;*o**** *****~tS*  *+******* *******t*  ****a***  *********
Q,
%AX CRITERIA 1 0 . 0 3 0 . 0 1 2 5 1 0 . 0 0 5000. 5.030 1 . 0 0 0 0 . 0 1 0 0 c.000 2 . 0 0 0 rooo.
ST3RET RETRIEVAL OATE a9/12/15 - STAN0 - VERSI3N OF M A Y  198d
12510500
45 15 13.0 119 28 37.0 2
YAKXRA RIVER AT KIONA, UASH.
5 3 0 0 5  YASHXNGTON BENTON
130492
S T N  1.SUMMARY.t
112WRD
0003 FEET DEPTH
HP 17030003003 0011.880 OPF
SUHHARY OF VIOLATIONS 3N S1HPLSS CJLLECTED FROM 47/06/05 73 89/07/20
00350 7 1 8 7 5
FLUORIDE Ii25
F,GISS
MG/L PiGIL
401 0
a.217 0.0000
0.2co  33*******
0 0
01045 01051 0 0 9 2 5 0 1 0 5 5 7 1 9 0 0 01047 00432
XRPJN LtAD HGNSXUM RANGNESE MERCURY NICKEL NOZtNOj
Fk,TGT Pa,101 MG,DISS MN HG,TDTAL NI,TDfAL N-o:fS
UC/L lJG/L MG/L UC/L UC/L lJG/L HG/L
94
7 2 8 .
5 5 .
36
5 3 . 8 9
6 . 0 0
0
5 7 7 3 8 96 2 2 89
8 . 6 1 7 8 . 1 6 0 . 4 5 7 5 . 5 0 1 . 0 3 6
3 . 6 0 6 0 . 0 0 0 . 5 0 0 4 . 5 0 1 . 1 0 0
0 0 3 0 0
DO
NC OF VALUES
MG/L
251
10.719
10.400
WEAN
HiDXAN
NC OF VIOLS
PERCEhT VIJL
HINXMl,M VIOL
?liAN VIOL
MAXLHIJH VIOL
1
0 .
14 3 37 17 4 ca
0. 0.
0.000 0.0003
1 5 . 0. 1 . 9 7 . la. 18. 5 4 .
6 . 7 0 0 1 2 0 0 . 0.00 16.00 3 0 . 0 0 0 . 2 0 0 11.00
6 . 7 0 0 o.coo 0.0000
0.000 0.0000
3 6 5 4 .
13coo.
2 8 . 3 3 6 0 . 0 0 0 . 6 2 9
5 3 . 0 0 4 2 0 . 0 0 4.1006 . 7 0 0
STN l.SUMMARY.3- S T A N D - V E R S I O N O F M A Y  19E8
1 2 5 1 0 5 0 0
4 6  1 5  1 3 . 0  1 1 9  2 8 3 7 . 0 2
VAKIHA R I V E R  A l  K I O N A .  W A S H .
5 3 0 0 5  W A S H I N G T O N BENTON
1 3 0 4 9 2
112WRD
0 0 0 0  FEET D E P T H
tia 1 7 0 3 0 0 0 3 0 0 3 0011.8130 Orr:
SUMMhGY SF VIOiCTI~kS  C N  SdHPLES  CJLLECTZO  F R O M  47/06/05 T O  89/07/20
'IL/L
3oi13
9: i&T
73coc
X C / L
30555
NC Ji VALUES 57 0 3
MEAN G.015
NOL-K NIT + 4a
0.0
JXL-GRSE
0 . 0 0 3
Mc314h J.C?I)  $.$**vv$qf  g*******g
NJ O F  VIJLS 0 0
;XSS
0
PERCEhT  V:CL
id45  SATri
0 .
FREGN-rR
0. 0 .
HINXMLM  V:ZL 0 . 0 0 3 0 . 0 0 . 0 0 0
MiAN  ViOL 0 . 0 0 0 3 . 0 0 . 0 0 0
MaXIMbA V I O L 0 . 0 0 0 0 . 0 O.JOO
HIN CRIT~+?IA*~Z+S~~L%  ?=ze:r;r+:‘;e  ceewt-w
0
oa
,94x CRITIkIA 0 . 1 0 0 1 5 3 . 0 1 . 0 0 0
5 ;J HG/L tic/L
0 0 4 0 0
iJG/L
3 0 9 3 5
;G/L
(ii7
0 1 1 4 7
5 0 5
0 1 0 7 7
33
0 1 0 9 2
2 6 38
7 . 3 0 1
Pii
2 . 7 3 2
PTSSIUM
0 . 5 8
SELENIUM
1 . 0 3 3
S I L V E R
3 3 . 1 6
7 . 3 0 0
ZINC
2 . 7 0 0 1 . 0 0 0 . 0 0 0
KrfISS
2 0 . 0 0
2 3 3
SErTOT
2
AG.TOT
0
LNwTDT
0 31
3 6 . 0 . 0 . 0 . 82.
d.300 5 . 0 0 0 0 . 0 0 0 . 0 0 0 2 0 . 0 0
3.225 3.400 0 . 0 0 0 . 0 0 0 3 8 . 3 9
9 . 2 0 0 j.@OO 0 . 0 0 0 . 0 0 0 1 6 0 . 0 0
b.500 C***+***ir %***o+s**+ *:**S***** +**$3****(
8 . 0 0 0 5 . 0 0 0 1 0 . 0 0 3 . 0 0 0 1 0 . 0 0
0 0 9 3 0 0 0 9 4 6
S001UH S U L F A T E
NA,OISS SO4-OISS
HG/L MC/L
6 2 2 0
1 4 . 9 9 0 . 0 0
1 5 . 0 0  *****:s***
3 0 5 0
4 9 . 0 .
5 . 4 0 0 . 0 0
IO.45 0 . 0 0
1 5 . 0 0 0 . 0 0
1 5 . 0 0  ws*******
1 5 . 0 0 5 0 . 0 0
STORET  R E T R I E V A L  DATE 99/12/15 STN l.sunnAfty.4
/TYPA/AtlBNT/STREAH
0 0 0 1 3
UATEP
T E H P
CeNT
N O  O f  V A L U E S
HE&N
?lEOIAh
N O  O F  V I O L S
PERCEhT  VXOL
?lINIMLn  VXOL
M E A N  V I O L
MAXIHIJH  VIOL
416
1 3 . 3 0
1 3 . 6 0
178
4 3 .
1 5 . 0 0
1 9 . 7 4
2e.50
- S T A N D - VERSIJN O f H A Y  1986
1 2 5 1 0 5 0 0
4 6  1 5  1 3 . 0 1 1 9 28 37.0 2
;:;;;A R I V E R  A T  KIONA. YASH.
W A S H I N G T O N BENTON
1 3 0 4 9 2
112WRO H a  1 7 0 3 0 0 0 3 0 0 3 0 0 1 1 . 8 8 0 O F F
0 0 0 0  F E E T D E P T H
S U M M A R Y  O F  V I O L A T I O N S  O N  SPHPLES  C O L L E C T E D  F R O M  47/06/05  T O  89/07/20
7 0 3 0 1 0 0 5 3 0
DlSS  531 R E S I D U E
SUM T C T  NFL1
MG/L MG/L
2 9 5 70
165.0 2 9 . 6 6
1 6 5 . 0 2 1 . 0 0
0 4
0 . 6 .
3 . 0 1 0 3 . 0 0
0 . 0 1 4 8 . 5 0
0.0 2 5 6 . 0 0
HIN CRITERIA3ff~~~$~$  *z+s++*--*$  *Xz+:=O=$*%-0
0
W
M A X  C R I T E R I A 1 5 . 0 0 4 0 0 . 0 ao.00
- STAND - V E R S I O N O F !4AY  1983
YAVZOB
4 6  1 2  5 7 . 0  1 1 9  4 5 2 4 . 0 4
W;;ER  UELL 9 N  2 4 E  3 6 0 C C
‘dASHINGTON BENTON
P A C I F I C  NORTHUEST 1 3 0 4 0 0
Y  A K I H A  R I V E R
111.3USDR  8 9 1 2 2 3 1 7 0 3 0 0 0 3
OOOi)  F E E T  0:PTH
S T N 4.SUHHARY.l
bWh>RY ilF  VIOLAT:JNS  3N SPMPLCS  C’JLLECTE3  FitOH  84/12/20  T O  .39/12/20
31103 OOGlL 31502 31507 51027
ALUHINUM UN-lOhI A R S E N I C B A R I U M CASMIUY
~L,TI;T
bG/L
tl’ij-N
YG/L
aS,TOT
IIG/L
3A,T’JT
JCI/L
CIJITJT
‘JG/L
uo405 5 0 0 6 4 0 0 9 4 0 0 1 0 3 4 0 1 0 4 2
CC2 C H L O R I N E CHLORIDE CHROMIUM CCPPER
FRSE A V L T O T A L CR,TOT CU,T3T
MG/L UG/L UG/LYG/L XGfL
1 1
'J.503 0 . 1 0 0
2o.soo a . 1 0 0
1 0
1 0 0 . 0 .
2 3 . 6 0 Q 0 . 0 0 0
25.633 3 . 3 0 3
2 3 . 6 0 3 0 . 0 0 0
1
1 2 . 0 5 3
1 2 . 0 5 3
1
lC0.
1 2 . 0 5 3
1 2 . 0 5 3
12.C53
:iLi  ui YALlJrS
.iChti
'lL21Ah
xii oi VldLS
?ERCkNl  V I P L
~~LNIMUM  VlGL
4ct.N VLCL
MAXIHL’M  V I O L
1 1 1 1
i5.00 c.il”o; 5.CJ 5oqo. 2.009
L.OGO
0
1?.03 0.03ou 5 . 0 ;
0
n'J .
0.0,)
0 . 0 9
5 0 0 0 .
0
0 .
0 .
1 0
0 .
0 . 0 0 0
3 . 3.300
0 . O.COJ
S T N  4.SUMARY.2
YAV208
4 6  1 2  5 7 . 0  1 1 9  4 5 2 4 . 0 4
P R O S S E R  W E L L  9N 2 4 E  3 6 0 C C
5 3 0 3 5  Y A S H I N G T O N BENTON
PACIFIC  NORTH!dtST 13ilCOO
YAKIMa  R I V E S
1113US6R 8 9 1 2 2 3 1 7 0 3 5 0 0 3
0 0 0 0  fEET DEPTH
111 P-/sclsk;‘/  dc LL
SIJYMCRY  i)F VICLAllJNh  Oh SiMPLr5  C O L L E C T E D  FKOW  t39/12/20  T O  ii9/12/20
0 0 9 5 0 71375
;L'Jp;I>C his
F,‘Z:liS
US/L YG/L
!. 1
0.340 0 . 0 1 0 0
s . 3 4 3 0.01c0
1
1330.
1320.
01351
ic-as
r’J,T!IT
;JG/L
1
4 . 0 0
4 . 0 0
9 0 3 2 5 GlOS5 7 1 9 0 0 0 1 0 6 7 0 0 6 3 1
MGNSIUM M A N G N E S E M E R C U R Y N I C K E L NOZtN03
HC,LiISS n ri tiG,TOTAL NI,TaTAL N-OISS
piG/L UC/L UC/L UC/L HG/L
1
1 5 . 0 0
1
1 0 . 0 0
rJGJ3C.l
L ‘J
:4Gl L
1
5 . 5 0 0
5 . 5 0 3
ND tiF  VaLlJtS
#tar:
IJO  or VLJLS
PERLEhT  YlDL
MlNI~lLlH  VIJL
tiEAN  VXOL
nAXInu~  VfOL
1 . . 1 I
1 5 . 9 3
1 5 . 9 3
0 . 2 0 0
0 . 2 0 0
3 . 5 5 0
1 5 . 0 0 1 0 . 0 0 3 . 3 5 0
1 0 0 1 0 1 1 0
0 .
0
0 .
1
1 0 0 .1 0 0 . 1 0 0 . 0 . ZOO.
5 . 5 0 0
5 . 5 0 3
5 . 5 0 3
;TORtT  RtT.XiEVAL  olTE  90/01/30
/lYPA/AHi3kT/itLL
.13013
NJZ-N
3155
s+G/L
E;U  O F  VALU;S 0
.itmrr c.soLi
alcDiAN c.:,.y..*c3
40 OF  VIJLS U
ZtihCEhT  VIOL 3 .
~iINIMlJ~  VIOL 3.503
:ltari VILIL C.CO?
~~AXIHCIL’~  VlJL 2 . 3 0 0
- S T A N D - VtRSIJN O F W A Y  1388
YAV208
40 12 5 7 . 0  1 1 9  45 2 4 . 0 4
PROSSiR  W E L L  9N 24E 360CC
5 3 0 9 5  UASHINGTON BENTON
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46 29 50.0 120 26 34.0 3
YAKIHA RIVER 100 FT BELOW SUNNVSIOE OAH
53077 YASWINGTON Y AKIHA
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0 #Iti  CRiT~,?IA4f%G4444~ ~44404~4% 34+~44$~$
N
0 HPX CRITERIA 3 . 1 0 0 1 0 3 . 0 1.000
5 IJ NGfL UC/L
03400
UC/L
00335
iIG/L
1c
0 1 1 4 7
1 2
0 1 0 7 7
0
01092
2
7 . 4 5 0 1.170 5.00
Pr(
0 . 0 0 0
PTSS;UH
3 . 5 0
7 . 4 0 0
S E L E N I U M
1.170 5.00
S I L V E R
4 4 4 4 4 4 4 4 4
Z I N C
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01105 do&l2 3 1 0 0 ’ 01307 cl1027 0 0 4 0 5 5 0 0 6 4 0 0 9 4 0 0 1 0 3 4 0 1 0 4 2
;iLt;:21:rsdtl  Ub-;J;!LD AkSiYdiC bARiUH CA~MLUW CJ2 C H L O R I N E CHLPRIDE  C H R O M I U M  C O P P E R
AS,T’JT
JG/C
Ci),TIT
UG/L
iREE  A V L T O T A L CR,TOT C U , T O T
MG/L MG/L UG/L UG/L?lG/L
PliJlAh
ALi  OF VlJLS
?ERCfebT  Vl@L
MLNIMUM  Vl0~
M E A N  V I O L
?(AX114Uti  VlUL
1 1 1 1 1 1 1
2 . 0 0 0 1 . 3 0 0 0 . 1 0 0 6 . 0 2 7 2 . 0 0 0
2 . 0 0 0 1 . 3 0 0 0 . 1 0 0 6 . 0 2 7 2 . 0 0 0
0 1 0 1 0
0 . 1 0 0 . 0 . 1 0 0 . 0 .
0 . 0 0 3 1 . 8 0 0 0 . 0 0 0 6 . 0 2 7 0 . 0 0 0
0 . 0 0 0 1 . 3 0 0 0 . 0 0 0 6 . 0 2 7 0 . 0 0 0
0 . 0 0 0 1 . 8 0 0 0 . 0 0 0 6 . 0 2 7 0 . 0 0 0
2 0 . 0 0 0 . 0 3 0 : 5.01) 5 0 0 0 .
5c30.
0
0 .
0 .
2J.OU 0.03ir: 5 . 0 0
00
lG3.
HAi CPITEkfA 10.90 3 . 1 ~ 1 2 5 1 0 . 0 0 5 0 0 0 . 5 . 0 0 0 1 . 0 0 0 0 . 1 0 0 4 . 0 0 0 2 . 0 0 0 7000.
0
:
S T O R E T  R E T R I E V A L  D A T E  90/01/30
:
- .’ StANd -‘VERSION  OF HAY 19d8
YAV210
.‘. STN S.SUNNARY.2
- --.
_  __  , _  . . _ , .
-.--. --“--w * . -is7 11-28.0.120 58 00.0 4. _. ..-
CLE ELUN YELL 2ON 15E 213DDd
. -, 5 3 0 3 7  YASHINGTON KITTITAS
P A C I F I C  NORTHUEST 130400
..^ _
YAKINA RIVER
1119USBR 8 9 1 2 1 6 17030001
0003 FEET DEPTH
/T Y PA/AMENT/YELL
SUWRARY !lF VIOLATXONS ON SAMPLES CJLLECTED FRGM 89112119 TO 89112119
01055 71900 01067 00631
MANGNiSE  R E R C U R Y NICKEL NOZtN03
co303
OJ
HG/L
3 0 9 5 0 7 1 8 7 5
FLlJ5RIDE  HZS
f ,OISS
MG/L HG/L
1 1
G-103 0 . 0 1 0 0
0 1 0 4 5 01051 50925
IRON LEAD dGNSIUJ4
FE .TUT ?B,T’3T dG,CISS
UG/L UG/L NC/L
MN Ht.TOTAL NI,TOTAL N - D I S S
UG/L UG/L UC/L MG/L
1 1 1 1?dCI UF VALUzS 1 1 1
:IcPk D-703 1 0 0 . 2.00 1 5 . 3 2 35.00 0.200 5.00 0.020
;IEolaN 0.700 0 . 1 0 0 0 . 0 1 0 0 100. 2.00 15.32
840 OF VIdLj
PERCtkT VIOL
?!INIHUH  VIJL
FItAN VlOL
,~AY.IUUH  VI3L
1 0 0
0 . 0 .
0 . 0 0 0 O.OOGO
c.000 0 . 0 0 0 0
0 . 0 0 0 0 . 0 0 0 0
0
0.
0
0 .
1
1 0 0 .
0 . 0 . 0 0 1 5 . 3 2
0 . 0 . 0 0 15.32
0 . 0 . 0 0 15.32
0.020
- STAXD - VERSitJN O F  H A Y  1939
YAVZIO
47 11 28.0 120 53 00.0 4
C L E  ELUH Y E L L 2ON ISE ZlYDDD
5 3 0 3 7  wASHINGTOY KITTITAS
P A C I F I C  NORTHHEST 1 3 0 4 0 0
Y:KIMA R I V E R
1119U561 8'31215 1 7 0 3 0 0 0 1
0 3 0 3  F E E T  D E P T H
SU!tWRY O F  VICLATIJNS  SN San?LES  CDLLECTEG  FdD?!  89/i2/19  T O  89112119
M A X  C R I T E R I A @-iDO 103.0 1.000
53 blG/L k/L
ooic3
UC/i
00335
UG/L
1
3 1 1 4 7
1
0 1 0 7 7
1
01092
1 1
6 . 1 5 0
P:!
3 . 7 8 2
PTSSLUH
5.00
SLLENIUR
2.000
S I L V E R
5.00
5 . 1 5 3
ZINC
G.7E2 5 . 0 0 2.OOJ
K*DISS
5.00
1
SE,TDT
0
kG,TiJT
0
LN,TGT
0 0
100. 0. 0. 0. 0.
3.150 0.000 0.03 0.003 0.00
3 . 1 5 3 0.000 a.00 3.000 0.00
3 . 1 5 0 3 . 0 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0
6.500 ****c****  *:a*******  **$335*G:t:  +***+++3*
3.000 5.000 10.00 3 . 0 0 0 10.00
0 0 9 3 0 0 0 4 4 6
SOCIUM S U L F A T E
NA,DISS SOC-3ISS
fit/L blG/L
1 1
4 . 3 1 1 1 . 5 3
4 . 3 7
1
100.
4 . 3 1
4 . 3 7
4 . 3 7
1 1 . 5 3
0
0 .
0 . 0 0
0 . 0 0
0 . 0 0
S T N  S . S U W M A R Y . 3
15.00 :*3******
7 5 . 0 0 5 0 . 0 0
STORkT RLTDXIEVAL LJ:lE 30/01/30
/TYPA/AMBNT/:iELL
- STAND *. VERSION ‘OF MAY 1JtlS' STN S.SUMMARY.4
YAV210
47 11 28.0  120 58 00.0 4 .. -CLE ELUM YELL ZON 15E 280DD
'53037 UASHINGTDN KITTITAS
PACIFIC NORTHWEST 130400
YAKIHA RIVER
lllYUSB2 891216 17030001
0003 FEET DEPTH
..I  i AN
1
7 . 9 3
7 . 9 0
NU O F  V I O L S i
P E R C E N T  V I O L 0.
MINIHljM  V I O L 0 . 0 3
8tAN V I O L 0 . 0 3
nAxInC;M  VIilL 0 . 0 0
dOO13
HATER
TE?IP
CEXT
SUHWARY of VIOLATIONS ON SAMPLE-S
70301 00530
DISS SOL R E S I D U E
SUM TOT N F L T
#G/L MC/L .
1 1
1 6 2 . 3 2 . 0 0
1 6 2 . 3 2 . 0 0
0 0
a. 0.
0.0 0 . 0 0
3.0 0.00
C O L L E C T E D  FRCH  89/12/19  TQ 89/12/19
STJi(il R~TZIZVAL DlTt 39/12/15 - STAN9 - VZRSIJN DF N A Y  19d8
YAV172
46 44 54.0 120 48 06.0 3
NPCHES RIVER AT OLD YAKINA INTAKE
53077 UASHINGTON YAKXHA
PPCIF:C N3ZTHYEST 1304JO
/TfZA/;H;NT/ST~I1M YAUIUA RIVER
1113USSR 8 9 0 4 2 2 17030002
0 0 0 0  FEZT D:PTti 4 9 4 f4ETERs E LE VATI O N
S T N  9.SUNNARY.l
SUMNARY SF VLGLATIJNS JK SAMPLES CJLLECTED FROM 89/04/10  TO 89/04/10
01:;j Lli-JiJlL 01202 01007 01027 0 0 4 0 5 5 0 0 6 4 0 0 9 4 0 01034 01042
1LUMfht’JR UN-I;rKLC ARSf%Ii JARIUn CAJH:Un co2 CtiLORINE  CIILCRIDE CHROMIUM COPPER
iL,TZT N ti 3 - k 1S,TZT sA,T31 CC ,TZT FREE AVL TOTAL CR *TOT CU,TOT
‘;‘J/L qS/L U&/L UG/L UC/L XC/L MC/L MC/L UC/L UG/L
NO 3F V;iUES c 1 0 0 0 .- 0 0 1 0 0
MSil% 0.00 0.3JOl 0.03 0. 0.003 0.000 0.0000 0.709 0.000 0.
NC OF VXJLS 0 0 0 0 0 0 0 0 0 0
?E%CthT VIOL 3 . J. J. 0. 0. 0. 0. 0. 0. 0.
MININlrM VI3L 0.00 J.OJGJ 0.02 0. o.oco 0.000 0.0000 0.000 0.000 0.
MEAN b;OL 0.00 o.oclco 0.03 0. 3.000 0.000 0.0000 0.000 0.000 0.
?IAXXHLM VISL 0.00 O.i)JGO 0.00 0. 0.000 0.000 0.0000 0.000 0.000 0.
iTGill  RiTlIEVAL  DATE 89/12/15
/TYPA/AMSfiT/SlREAH
NO 3F VAiUES
AiAN
N C  3 V I O L S
PERCELT  V I O L
MiNIHLH VIJL
MfiN VICL
HAXIHLM  V I O L
0 MiN  C R I T E R I A
0
STN 9 .  SUlMARY.2- S T A N D  - VERSIUN O F M A Y  1988
Y A V 1 7 2
4 6  b4 5 4 . 0  120 40 0 6 . 0  3
N A C H E S  R I V E R  A T  OLD  YAKLMA  I N T A K E
5 3 0 7 7 YASHINGTON Y AtiXl4A
P A C I F I C  N O R T H W E S T  1 3 0 4 0 0
YAKXMA  P I V E R
1llYUSBR  a90422 17030002
0000 F E E T  O E P T H  4 9 4  M E T E R S  E L E V A T I O N
S U M M A R Y  O F  VXCLATXJNS  O N  StHPLES  C O L L E C T E D  F R O M  d9/04/10  T O  89104110
00300 00953 71375 01045 01051 50925 01055 71900 01067 00631
DO FLUOAIDE H2f iRDN L E A D HGNSIUH HANGNESE  M E R C U R Y N I C K E L NOZLN03
F.DIS.5 FE rT*2T P8,TDT MGIDISS MN WG,TOTAL  NI,TOTAL N-OISS
HI;/L nG/L HG/L UG/L UG/L MG/L UC/L UC/L UG/L MC/L
1 0 0 0 0 1 0 0 0 1
11.603 3.303 0.0000 0. 0.30 1.70 0.00 D*OOO 0.00 0.013
1 1 . 6 0 0  s*:=**+**t **c$SSC*f %*v****** ;T***wts+ 1 . 7 0  *s****pr+**  *tv*4*+**  *r**e**cr**;r 0.010
0 0 0 0 0 0 0 0 0 0
0. 0. 0.  0. 0. 0. 0. 0. 0. 0.
o.oou  U.300 0.0300 0. 0.00 0.00 0.00 0.000 0.00 0.000
0.000 O.OUO 0.0000 0. 0.00 0.00 0.00 0.000 0.00 0.000
o.uoo  0.000 0.0000 0. 0.00 0.03 0.00 0.000 0.00 0.000
7.300 *$lfF*;tl;***  -,.r.cr.erro*  **%4**+** ***444*44  443.I***Ad,d. *u****  *4$*'=*4*3  444443444 434**ss44  443444?44
a
MAX ~~~ITFK:A~$$G~$G$$ O.jGO O.OlOJ 1 0 3 0 . 2o.co 15.00 10.00 0.200 10.00 1.000
STJLfT R;TZ;SVAL CATE 6911115 - S T A N 5 - VERSION CF M A Y  138d
Y A V 1 7 2
46 4 4  5 4 . 0  1 2 0  48 0 6 . 0 3
NACHES  R I V E R  A T  O L D  YAKIMA  I N T A K E
5 3 0 7 7  W A S H I N G T O N Y A K I H A
P A C I F I C  N O R T H W E S T 1 3 0 4 0 0
Y A K I H A  R I V E R
1113USBR  6 9 0 4 2 2 1 7 0 3 0 0 0 2
O O U O  F E E T  OiPTH 4 9 4  M E T E R S  E L E V A T I O N
SUHtliiRY  3F V;OLAT:ONS  O N  SACPLES  C O L L E C T E D  F R O M  69/04/10 T O  69/04/10
JO513 7jOU4 00556 OObOO 00935 01147 01077 0 1 0 9 2 0 0 9 3 0
tul)2-k NIT + Ai? ILL-CRS: Pti PTSSIU+i S E L E N I U M S I L V E R Z I N C SOcxUH
3135 GAS  SATR F2ESN-GR KrCIS5 SE,TOT AG,T3T ZNeTJT NA,DISS
?lr,/L 4  S A T UC/L s u IG/L UC/L UG/L UG/L MG/L
NC Jl= VALUES 0 0 3 cl 1 0 0 0 1
MklN o.uuu u-3 u.000 G.UOO 0 . 7 8 2 0 . 0 0 0 . 0 0 0 0 . 0 0
?l*ltXIAti .+**VQ*S.+r  ;+:**<:.+**4; *r;zc*:v*e**  ***r***;S*= 0 . 7 8 2  444444444  34+*4*4**  *4****4**
N C  JF ViJl.5 a 0 0 0 0 0 0 0
PkRC;hT  VISL 0. 0 . 0 . 0 . 0 . 0. 0 . 0 .
HINItiL,q  VIJL 3 . 0 0 3 0 . 3 0 . 0 0 3 0 . 5 0 0 0 . 0 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0
M E A N  V13L 0 . 0 0 3 0.3 3.oou 0 . 3 0 3 o.coo 0 . 0 0 0 . 0 0 0 0 . 0 0
YAXiMLY  VIOL O.COJ 0.3 0 . 0 0 0 i2.003 0.9co 0 . 0 0 0 . 0 0 0 0 . 0 0
M:.V  CR:TERIA-‘““*“““”  444444tt:: 444444%4?..,.++-...-.-*3  T.r 6 . 5 0 0  44+$04444  444344434 **44***** *44**42*3
M A X  CEITERIA 0 . 1 0 0 1 0 3 . 0 1.000 &.!I00 5 . 0 0 5 1 0 . 0 0 3 . 0 0 0 1 0 . 0 0
3 . 4 5
3 . 4 5
1
1 0 0 .
3 . 4 5
3 . 4 5
3 . 4 5
S T N 9.SUHMARY.3
0 0 9 4 6
S U L F A T E
S04-DISS
MG/L
1
3.84
3 . 0 4
0
0 .
0 . 0 0
0 . 0 0
0 . 0 0
15.00 ***43*43*
75.00 50.00
STORE1 RETRIEVAL DATE 89/12/15
/TYPA/AMBNT/STREAM
NO OF VALUES
MEAN
HEOIAN
NO OF V1T)L.S
PERCENT VIOL
MINIMUH VIOL
MEAN VIOL
MAXIHliH VIOL
00010
WATER
TEHP
CENT
1
7.21
7.20
0
0.
- STAND - VERSION OF MAY 1988
YAV172
46 44 54.0 120 48 06.0 3
NACliES RIVER AT OLD YAKIMA INTAUE
5 3 0 7 7  UASHINGTON YAKIMA
PACIFIC NORTHNEST 130400
YAKIMA RIVER
1119USBR 8 9 0 4 2 2 17030002
0000 FEET DEPTli 494 METERS ELEVATION
jUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 89/04/10 TO 89/04/10
70301 00530
OISS SOL RESIDUE
SUH TOT NFLT
FIG/L btG/L
1 1
57.0 20.00
57.0 20.00
0 0
0. 0.
0.0 0.00
0.0 0.00
0.0 0.00
SIN 9.SUWlARY.4
b
jTJRET RETRIEVAL DATE 89/12/15
/TYPA/AHBNT/LAKE
NO OF VALUZS
HEAN
MEDIAN
NC Oi: ViOLS
PERCENT VIOL
MINLMLM VIOL
HtAN VIOL
MAXIMUM ViOL
- STAND - VERSXON OF MAY 1 9 8 8 SfN 8.SUMMARY.l
YAVO32
46 44 58.0 120 49 13.0 3
SEEPAGE POND AT OLD YAKIMA MUNX INTAKE s3415NlbE
5 3 0 7 7  YASYXNGTON YAKIMA
PACIFIC NOiiTHYEST 130400
Y AKIHA RIVER
1119US8R 8 8 0 8 2 7 17030002
0000 FEET DEPTH 501 METERS ELEVATION
SU?IWARY OF VIDLATIONS JN SAMPLES COLLECTED FROM 88/08/01 TO 88/08/01
01105 OOblt 01002 01007 01027 00405 50064 00940
A L U M I N U M  UN-ION20 ARSENIC 8Ar7IUW CADMIUM co2 CHLORINE CHLORIDE
AL,TCT NH3-N ASslOT CA, TOT COITOT FREE AVL TOTAL
UC/L FIG/L UC/L UC/L UG/L MG/L MG/L MG/L
1 1 1 1 1 1 0 1
150.00 0.0013 5.00 sooo. 2.000 1.000 O.OOOJ 0.354
150.00 0.0013 5.00 5000. 2.000 1.000 ****w*** 0.354
1 0 0 0 0 0 0 0
100. 0. 0. 0. 0. 0. 0. 0.
150.00 0.0000 0.00 0. 0.000 0.000 0.0000 0.000
150.00 0.0000 0.00 0. 0.000 0.000 0.0000 0.000
150.03 0.0000 0.00 0. 0.000 0.000 0.0000 0.000
01034 01042
CHROMIUM COPPER
CR,TOT CU, TOT
UC/L UC/L
1
2.000
1
2.
2.000
0
0.
0.000
0.000
0.000
2.
0
0.
0.
0.
0.
0 MIN CRITER:Af$We+3$? 9*?**3*4% W+‘WM*SCt +*S%**+%t %%%%%lr%%% *%%%%%%%*  %*tS%*+*+  *****%*%* *%*+**s%*  ****+*f*%
w
L
MAX CRITERIA lO.OJ 0.0125 10.00 5000. 5~000 1.000 0.0100 4.000 2.000 7000.
STi)RiT RETRXEVAL OATE 89/12/15
/TYPA/AWBLT/LAKE
1\19 DF VALUES
MEAN
l4EOIAh
NO OF VIOLS
PERCENT VIOL
MIhIMbM VIDL
MEAN VIOL
MAXIMUM VIDL
o MIN CRITERIA
0
00300
DO
HG/L
1
11.100
ll*lOO
0
0.
0.000
0.000
0.503
30950 71373
FLUCRIOE nzs
F*UISS
tit/~ MC/L
1 1
0.100 0.0100
0.103 0.0103
0 0
1
130.
130.
1
2.00
2.00
0
1
1.34
1.34
0
1
20.00
20.00
1
1
c
0.200
0.200
1
10.00
10.00
1
0.010
0.010
0 0
0. 0. 0. 0. 0.
0 . 0 0 0 O.OJOO
0 . 0 0 0 0 . 0 0 0 0
o.oao 0 . 0 0 0 0
0.00
0.00
0.00
0.00
0.00
0.00
100.
20.00
20.00
20.00
0
0.
0.
0.
0.
0.000
0.000
0.000
0.
0.00
0.00
0.00
0
0 .
0.000
0.000
0.000
7.000 %%**3*%$%  ***+**Sf* *%SSf**%*  ****%**+*  ********* *%***+**%  ********* ********* *It****%%%
01 MAX CRITEitIAW******+ 0.500 0.0100 1000. 20.00 15.00 10.00 0.200 10.00 1.000
- STAND - ‘VERSIDN OF M A Y  1 9 8 8 STN 8.SUMMARY.2
YAV032
46 44 58.0 120 49 13.0 3
SEEPAGE POND AT OLD YAKINA MUNX INTAKE S3415NlbE
53077 YASHINGTON YAKIMA
PACIFIC NORTMWEST 130400
YAKI~A RIVER
1119USBR 880827 17030002
0000 FEET DEPTH 501 METERS ELEVATION
3UHHARY JF VIOLATIONS 3N SARPLZS COLLECTED FROM 88/08/01 TO 88/08/01
0 1 0 4 4 01051 00925 01055 71900 01067 00631
IRON LEA0 NGNSXUM MANGNESE MERCURY NICKEL N02tND3
FE,TOT PB,TOT MG,OISS MN HG,TDTAL NI, TOTAL N-OISS
uG/L UC/L MG/L UC/L UG/L UC/L MC/L
STORET RETRIEVAL OATE 89/12/15
/TYPA/AMBLT/LAKE
- SIAN0 - VERSION OF MAY 1 9 8 8 STN I.SUMMAPY.3
YAV032
46 44 58.0 120 49 13.0 3
SEEPAGE POND AT OLD YAKIMA FUN1 INTAKE S3415Nl6E
53077 YASIIINGTON YAKIRA
PACIFIC NORTHYEST 130400
YAKIHA RIVER
1119USBR 839827 11030002
0000 FEET DEPTtl 501 METERS ELEVATION
SUHMARY OF VIOLATlONS OR SAMPLES COLLECTED FROM 88/08/01 TO 88/08/01
t NG OF VALUES
MEAN
NEDIAN
NO 3F VXOLS
PERCENT VIOL
MINIMUM VIOL
HCAN VIOL
MAXIMUM VIDL
30613
NDZ-N
OISS
MC/L
1
0.010
0.010
0
0.
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
73004 00556
NIT + AR OIL-GRSE
GAS SATR FREGN-GR
0 SAT MC/L
1 1
99.0
39.0
0
0.
0.0
0.0
0.0
1.000
1.000
0
0.
0.000
0.003
0.000
0 PIIN CRITEREA~+S**Wt= *%%%3*SQO  +*O**++%%
: MAX CRITERIA 0 . 1 0 0 103.0 1.000
00400
PH
s u
1
8.880 0.782
0.880 0.782
1
100.
a.a00
0.830
8.880
00935
PTSSIUM
K,DISS
MC/L
1
0
0.
0.000
0.000
0.000
01147 01077 01092 00930
SELENIUH S I L V E R
SE,TOT AG,TOT
UG/L UG/L
1 1
5 . 0 0 2.000
5.00 2.000
0 0
0. 0.
0.00 0.000
0.00 0.000
0.00 0.000
LXNC
ZN,TOt
UC/L
1
5.00
5.00
0
0.
0.00
0.00
0.00
0 . 0 0 0 5.000 10.00 3.000 1 0 . 0 0
SODIUM
NA.DISS
FG/L
1
3.22
3.22
1
100.
3.22
3.22
3.22
00946
SULFATE
SOS-DISS
MG/L
1
2.40
2.40
0
0.
0.00
0.00
0.00
15.00 *********
75.00 50.00
iTORET RZTRIEVAL OAT: 99/12/15
/TYPA/ArijNT/LAKE
NO JF VALUES
ncatd
Mi3iAh
NC OF VIJLS
PERCENT VIOL
HiNiMUM VI31
NcAN VIOL
UAXIHtiU  V I O L
- STAND -
0 3 0 1 0
WATCR
TEWP
CE!dT
1
19.90
19.90
1
1 0 3 .
19.40
SUMMARY OF VIOLATIONS ON
70301 oc530
0IS.s SOL RESIDUE
SUfl TOT NFiT
HG/L eqG/L
1 1
43.0 5 . 0 0
49.0 5.00
0 a
a. 0.
3.0 0.00
0.0 0.00
0.0 0.00
VERSION OF MAY 1388 S T N  B.SlJWIARY.4
YAV032
4 6  4 4  5 8 . 0  1 2 0  4 9 1 3 . 0 3
SEEPAGE POND AT OLD YAKIHA MUNI INTAKE S3415Nl6E
5 3 0 7 7  W A S H I N G T O N YAKINA
PACIFIC NORTHWEST 130400
YAKIMA RIVER
1113US9R 8 8 0 8 2 7 17030002
0000 FEET DEPTH 5 0 1 METERS ELEVATION
SAMBLES COLLECTEO FROM 88/08/01 TO 88/08/01
jlOREf RiTdItVAL DATE YO/O1/30 - STAND - VERSION OF H A Y  lYit3
YAVZO6
46 45 05.0  120 48 5 6 . 0 4
OAK FLAT YELL+/ 15N 1bE 24810
5 3 0 7 7  YASHINGTDN YAKIMA
PACIFIC NDRTHUEST 130400
YAKIHA RIVER
1119USBR 891216 17030002
OOOil FEET DEPTH
STN l.SUI14ARY.l
SUMMARY CrF VIDLATICNS ON SAMPLES COLLECTED FdCM 89/12/19  TO 89/12/19
ill105 00512 01002 )lOO7 01327
ALUNiNUtl UN-1;NZO ARSEdIC aARIUH CAOMIUH
A’-,TGT &.i3-H AS, TJT Si\rTGT CL,TOT
&G/L MC/L UG/L UG/L UC/L
JO405
cot
SC064 00940 01034 01042
CHLOdINE CIILORIOE CHROMIUH COPPER
FZEE AVL TOTAL CR,TOT CU,T31
HG/L HG/L UG/L UC/L
1
0.103
0.100
1
1.064
1.064
1 1
6.00.1 2.
6.000 2.
MG/L
hG Ui VALlJcS
‘iiAN
.tcl  ai  VIOL5
?~z.tEkT  VXJL
nrNIHUt4  VIOL
HcAN VlCL
MAXI?!UM VIOL
1 1 1 1
5.OJ 5050.
5.09 5050.
0 0
1 1
O.COJ
5.405
2 . 0 0 0
2.303
0 0 0 0 1 0
0 . 0 . 3 . 0 . 100.
6.OOG
6.000
6 . 0 0 0
G.
0.0033 . 0 0 0 0 . 0 0 0 0 .
o.ocil O.OOD 0.0ci0 0 .
N O  U F  VlJLi
PEWCkhT  V I O L
HINIMUM  VIJL
kC!i\k  V I O L
flAXId(JH  VlOL
1
3.500
3 . 5 0  I
1
- STANC - Vi2SIiJN O f  l4Af  19Btr
YAV206
4 6  4 5  0 5 . 0  1 2 0  4 8 5 6 . 0 4
O A K  F L A T  bi~LL*~  15N i5E 248AO
53077 UASHTNCtdN YAKIFIA
PACfFfC  NJillH!.lEST 130400
YAKXU  RLVE;I
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Li10 t4GWSIUH M A N G N E S E HEkCURY N I C K E L NCZtN03
PB,T,lT MGtSXSS MN tiG,T3TL\L NI ,TOTAL N-OISS
;IG/L yG/L UG/L UG/L UG/L HG/L
1 2 1 .. 1 1 2
2.00 12.71 1 0 . 0 0 0.200 10.00 1 . 7 7 0
2.00 12.71 1 0 . 0 0 0.200 10.00 1 . 7 7 0
0 0 0 0 0 2
NG O F  VALUZS
HEAN
1 1 1
0 . 1 8 0 0 . 0 2 0 0 1 0 0 .
MfJIAh
N C  O F  VIJLS
PERCchT  VICL
fiINIt4bH  V I O L
M E A N  VICL
HAXiMLM  V I O L
o.iad 0.02OC 1 0 0 .
0 1 0
0 . 1 0 0 . 0.
0 . 0 0 0 0 . 0 2 0 0 c.
0 .  OCU 0 . 0 2 0 0 0 .
0 . 0 0 0 0 . 0 2 0 0 0 .
0 . 0 . 0. 0 . 0. 100.
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0 1 . 4 4 0
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0 1 . 7 7 0
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0 2 . 1 0 0
4 f4Ax CRITE~ZIA*****+VSF 0 . 5 0 0 0 . 0 1 0 0 1coo. 2 0 . 0 0 1 5 . 0 0 1 0 . 0 0 0 . 2 0 0 1 0 . 0 0 1 . 0 0 0
0 3 9 5 3 7 1 8 7 5 Cl045
FLVUCIOt HZ5 iR,JN
FsSISj FE,T,‘T
!4G/L ?!G/L lJG/L
STORET  R E T R I E V A L  D A T E  d9/12/15 - STAND - VERSION O F  M A Y 1 9 8 8 STN S.SUMMARY.3
YAV902
4 6  3 8  0 5 . 0  1 2 0  3 4 5 0 . 0 3
N E L S O N  S P R I Y G S  S O  F T  A B O V E  H A T C H E R Y  O U T F L O U
5 3 0 7 7 YASHINGTON Y AUIMA
P A C I F I C  N O R T H W E S T 1 3 0 4 0 0
YAKIWA  R I V E R
1119USBR  8 3 0 8 2 7 1 7 0 3 0 0 0 2
0 0 0 0  F E E T  D E P T H 3 6 0 M E T E R S  E L E V A T I O N
/TYPA/AMSNT/SPRING
S U M M A R Y  O F  VICLATIJNS  3N SAHPLfS  C O L L E C T E D  F;ZOW  88/08/01  TD 89/04/11
7 3 3 0 4
NIT + IR
G A S  SATR
4  S A T
0 0 5 5 6
I)IL-i;RSE
FRfOId-CR
nG/L
00400
P H
s u
1
7 . 1 9 0
7 . 1 9 0
0
0 .
0 . 0 0 0
0 . 0 0 0
5 . 0 0 0
0 0 9 3 s
P T S S I U H
KIDXSS
MC/L
2
0 1 1 4 7 0 1 0 7 7
S E L E N I U M S I L V E R
SE,TOT AGrTOT
UG/L UG/L
0 1 0 9 2
Z I N C
ZN,TOT
UG/L
1
0 0 9 3 0 0 0 9 4 6
S001UH S U L F A T E
NA rOISS SCb-DISS
MC/L MC/L
2 2
1 9 . 5 4 1 7 . 2 9
1 9 . 5 4 1 7 . 2 9
0 0
0 . 0.
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
15,oc  fS33Wef::
7 5 . 0 0 5 0 . 0 0
0 0 5 1 3
NO2-N
DISS
H;./L
1NO O F  VALUES
iHi.iN
fl;SIA)ri
N3 O F  v:lJ13
P E R C E N T  V I O L
M I N I M U M  VI3L
M E A N  V:OL
MAXIHLH  VXCL
1 1 1 1
il.015 1 0 2 . 0 1 . 0 0 0 3 . 5 1 9 5 . 0 0 2 . 0 0 0 5 . 0 0
0 . 0 1 0
0
1 0 2 . 0 1 . 0 0 0 3 . 5 1 9 5 . 0 0 2 . 0 0 0
0
5 . 0 0
0 0 0 0
0 .
0
0 . 0 . 0 . 0 . 0 . 0 .
0 . 0 00 . 0 0 . 0 0 0
0 . 0 0 0
0 . 0 0 0 . 0 0 0
0 . 0 0 0 . 0 0 0 0 . 0 0
7 0 3 0 1 3 0 5 3 0
3i3S  S O L RijIDUE
s iJ M TOT NFL1
Y&/L xG/L
N C  O F  VALlii5 2 2 2
G..
i4f9N i4.65 230.0 1 5 . 5 0
s+itDIAh 1 4 . 6 5 2 3 5 . 3 1 5 . 5 0
N C  Cr ViJLS 1 0 0
PEZCthT  V:u‘L SO. 0 . 0 .
MINIPILk  11SL lr;.OO 0.0 0 . 0 3
M C A N  Vi01 16.03 0.0 O.OJ
!iAXXMLM  VICL l b . 0 0 0 . 0 0 . 0 0
I
0 HXN  iRITERiA73r-rrr-+-s.!~*..*&I*  4G;f-*$r;*+*$ +***$*$'=7:
ul
:“'  M A X  CRITERIA 15.CO 400.9 80.00
;TJEiT  RETdXEVAL  DATE 39/12/15 - STAND - VERSIr3N  OF  H A Y 1 9 8 8 STN  5 . S U H M A R Y . C
YAV902
46 36 0 5 . 0  1 2 0  3 4 5 0 . 0 3
N E L S O N  S P R I N G S  5 0  F T  A B O V E  H A T C H E R Y  OUTFLOY
5 3 0 7 7  UASHINGTON YAKIMA
P A C I F I C  N O R T H W E S T 1 3 0 4 0 0
YAKIHS  R I V E R
1113lJSBCt  800827 1 7 0 3 0 0 0 2
0009 F E E T  D E P T H 360 M E T E R S  E L E V A T I O N
5U?lt4ARV O F  V I O L A T I O N S  O k  S A M P L E S  C O L L E C T E D  F R O ! !  88/08/01  T O  69/04/11
STiJREl RETRIEVAL DATE 89/12/15
/TYPA/AMBNT/SPRINC
- S T A N D - VERSION O F  UAY  1908 STN 6 . S U M l A R Y . l
YAV904
46 38 00.0 120 34 5 1 . 0 3
MORRIS SPR 1 0 0  Y D S  \LY  MATCHERY  A l  B U C K S K I N  C K
5 3 0 7 7  HASMINGTON YAKIMA
PACIFIC NORTHYES 130400
YAKINA RIVER
1119USBR 8 8 0 8 2 7 17030002
0000 FEET DEPTH 360 METERS ELEVATION
01105
ALUMINUR
AL,TOT
UC/L
NO OF VALUES 1
MkAN 3 6 . 0 0
UCDXAN 36.00
N C  O F  VIJLS 1
PiRCEhiT  VI3L 1 0 0 .
HINXHliH VX3L 36.00
MiAN VIOL 3 6 . 0 0
M A X I M U M  VIOL 30 .OO
SUNNARY OF VIOLATIONS ON SAMPLCS COLLECTED FRO?4 88/08/01  TO 89/04/11
03512 0 1 0 0 2 0 1 3 0 7 01027 00405 50064 00940 01034 01042
UN-ION20 ARSENIC 3ARIUH CADHIUN cc2 C H L O R I N E  CHLORIDE CHRONIUN COPPER
NH3-N ASeT3T 8A,TcT CD,TDT FREE AVL TOTAL CR,TOT CU,TCIT
MG/L UG/L UC/L UG/L NG/L #G/L HG/L UG/L UC/L
2 1 1 1 1 0 2 I 1
O.OGOO 5.00 5000. 2.000 46.000 0.0000 10.635 2.000 2.
0.0000 5.00 5000. 2.000 4 6 . 0 0 0  WSW4*W 1 0 . 6 3 5 2.000 2.
0 G 0 0 1 0 2 0 0
0. 0. 0. 0. 1 0 0 . 0 . 1 0 0 . 0 . 0.
0 . 0 0 0 0 0 . 0 3 0 . 0 . 0 0 0 4 6 . 0 0 0 0 . 0 0 0 0 8.508 0.000 0.
0.0000 c.03 0. 0.000 4 6 . 0 0 0 0 . 0 0 0 0 10.535 0.000 0.
0.0000 0.00 0. 0.000 4 6 . 0 0 0 0 . 0 0 0 0 1 2 . 7 6 2 0 . 0 0 0 c.
$*$$A** $***o*$** **44**444  444444444 443*4444*  443344444 444$34444 44*444434  4 4 4 4 4 4 4 4 4
o.cJ125 15.00 5000. 3.000 1.003 0.0103 4.000 2.000 7000.
jTJRET  R E T R I E V A L  3ATE  59/1?/15 - STAN3 -
j’JYMAr?Y C F  V I O L A T I O N S  J N
HiJIAh
N O  L!i ViGLS
Pi3CfhT  V I O L
MINIMt,H  V I O L
MEAN  V I O L
M A X I M U M  V I O L
00301
03
F? G / L
2
6 . 4 5 0
5 . 4 5 0
:
50.
3.700
3.700
3.700
JO 35; 7 1 3 7 5
iLaJC913E rlZS
C9CiSS
MG/L HG/L
1 1
3.133 0 . 0 2 0 0
3.130 0 . 0 2 0 0
0 1
3. 100.
o.oi)o o.oioo
0.503 0.0200
0.000 0.0200
31365
IRON
iE,TOT
U&/L
1
45.
40.
0
0.
0.
0.
0.
VfRSION O F  M A Y 1 9 8 8 S T N  6 . S U H H A R Y . 2
YAV904
4 6  3 8  0 0 . 0  120 34 51.0 3
M O R R I S  S P R  1 0 0  Y O S  6LU H A T C H E R Y  A T  B U C K S K I N  C K
5 3 0 7 7  W A S H I N G T O N Y A K I M A
P A C I F I C  N O R T H W E S T 1 3 0 4 0 0
Y A K I M A  RIViQ
1119USBR  8 8 0 3 2 7 1 7 0 3 0 0 0 2
0 0 0 0  FEiT  DCPTH 3 6 0  METERS ELEVATION
S A M P L E S  CgLLECTEC  FROM  88/OY/Ol  TO 89/04/11
01051 00925 01055 71500 01067 00631
L E A D HGNS  :UH MANGNESE M E R C U R Y N I C K E L NOZtNO3
P3rTZT MG*I)ISS MN dG,TOTAL NI,TOTAL N-OISS
UG/L HC/L UC/L UG/L UC/L HG/L
1 2 1 1 1 2
2 . 0 0 5.90 10.00 0.200 10.00 1.270
2 . 0 0 5.90 10.00 0.200 10.00 1 . 2 7 0
0 0 0 0 0 2
0 . 0. 0. 0. 0. 100.
0.00 0.00 0.00 0.000 0.00 1.040
0.00 0.00 0.00 0.000 0.00 1.270
0.00 0.00 0.00 0.000 0.00 1.500
cn
VI MAA CRIT~,?IA:;t+::tS~~$ 0 . 5 0 0 0.0100 1000. 2 0 . 0 0 15.00 10.00 0 . 2 0 0 10.00 1.000
STORiT  RtTRIEVAL  D A T E  89/12/13 - STAND - V E R S I O N  DF M A Y  1908 STN  6 . S U H R A R Y . 3
/TYPA/A’lONT/SPRING
Y AV904
4 6  3 8  0 0 . 0  1 2 0  3 4 51.0 3
M O R R I S  S P R  1 0 0  Y D S  SLY H A T C H E R Y  A T  B U C K S K I N  C K
5 3 0 7 7  VASHINGTDN YAKIWA
P A C I F I C  N O R T H W E S T 1 3 0 4 0 0
Y  AKIMA  R I V E R
1119lJSBR 0 8 0 3 2 7 1 7 0 3 0 0 0 2
0 0 0 0  F E E T  D E P T H 3 6 0 M E T E R S  E L E V A T I O N
S U M M A R Y  O F  V I O L A T I O N S  O N  SAHPLitS  C O L L E C T E D  FROM  RR/OO/Ol  T O  89/04/11
N C  O F  VALU2S
MEGIAN
NC O F  VXJLS
P E R C E N T  VIDL
M I N I M U M  V I O L
MEAN  V I O L
M A X I M U M  VIDL
0 0 3 1 3
NO2-N
DISS
HG/L
1
O.ClO
0 . 0 1 0
0
0 .
7 3 0 0 4 0 0 5 5 6 00400 0 0 3 3 5 0 1 1 4 7 0 1 0 7 7 0 1 0 9 2
NIT + AR SIL-GR  SE P H PTSSIUM S E L E N I U M SXLVER Z I N C
GAS  SATR FREON-&R K.0IS.S SE,lOT AG.TOT LNITOT
% S A T WG/L
1 1
1 1 1 . 0 1 . 0 0 0
1 1 1 . 0 1.000
1 0
1 0 0 . 0 .
1ll.D 3 . 0 0 0
1 1 1 . 0 0 . 0 0 0
l l i . 3 3 . 0 0 3
su iG/L UC/L UWL UG/L
1 2 1 1 1
6 . 5 0 3 2.54l 5 . 0 0 2 . 0 0 0 5 . 0 0
6 . 5 0 0 2 . 5 4 1 5 . 0 0 2 . 0 0 0 5 . 0 0
0 0 0 0 0
0 . 0. 0 . 0 . 0 .
0.000 0 . 0 0 0 0 . 0 0 0 . 0 0 3 0 . 0 0
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0
0 . 0 0 0 0 . 0 0 0 0 . 0 0 5 . 0 0 0 0 . 0 0
6 . 5 0 0 9**3*3*%3 **$$*SftP e****+*** **SffS*%;S
3 . 0 0 0 5 . 0 0 0 1 0 . 0 0 3 . 0 0 0 1 0 . 0 0
0 0 9 3 0 0 0 9 4 6
S001UH S U L F A T E
NA,OISS SOC-DISS
MG/L MG/L
2 2
9 . 3 1 9 . 1 3
9 . 3 1 9 . 1 3
2 0
1 0 0 . 0.
0 . 9 7 0 . 0 0
9 . 3 1 0 . 0 0
9 . 6 6 0 . 0 0
1 5 . 0 0 **W*t*:CS
7 5 . 0 0 5 0 . 0 0
wr_..- .- .,-_-.. -. ..-. _.__ -... -___
/TYPC/.JMtiNT/SP?Z4G
N O  G F  VALUiS
MiAN
dEGIAN
N O  OF VIJLS
PERCtNT V I O L
HINXHLH  V I O L
MtAN V I O L
MAXIMLM  V I O L
1 2 . 0 5
12.C5
50.
7 0 3 0 1 CO53Q
DISS  SJL RFSI3UC
su .1 TZT NFLT
YG/L ?IG/L
2 2
1 3 3 . 5 4 . 0 0
130.5 4 . 0 0
0 0
0 . 0 .
3. 0 0 . 0 0
0 . 3 0 . 0 0
0 . 0 0 . 0 0
Y A V 9 0 4
4 6  3 8  0 0 . 0  1 2 0  3 4 5 1 . 0 3
NORRIS  S P R  1 0 0  Y O S  BLU HATCIIERY  A T  B U C K S K I N  C K
5 3 0 7 7  W A S H I N G T O N Y A K I M A
P A C I F I C  N O R T H W E S T 1 3 0 4 0 0
Y AKXHA R I V E R
i1lsusaR  8 8 0 3 2 7 1 7 0 3 0 0 0 2
0 0 3 0  F E E T  D E P T H 3 5 0 HETERS  E L E V A T I O N
S A M P L E S  CJLLECTEO  F.?CtM BB/C6/01 T O  89/OC/ll
jTORE7  R E T R I E V A L  D A T E  89112115
/TYPA/AMSNT/STREAM
N C  O F  V A L U E S
Hf AN
WEOIAN
N O  J F  V I O L S
PERCENT VIOL
MINIHUH VIOL
MEAN  VIOL
MAXIMIJM  V I O L
M:N CkITIRIA
UPX Ci!ITfRIA
5
5
01 1 0 5 0 0 0 1 2 01002 01007 01027 00405 50064 00940 01034 01042
ALUMII NUU U N - I O N Z O ARSENIC B A R I U M c40MIuM co2 CHLORINE CHLCRIOE CHROMIUM C.OPPER
A L , TCT NH3-N AStTOT BA,TQT CU,TDT FREE AVL T O T A L CRITOT  C,lJ. TOT
UG /L %G/L UC/L UC/L UG/L MC/L MC/L MG/L UC/L UG/L
2 0 . 0
2 0 . 0
5
40.0
40.0
40.0
*$*$*
10.0
SUMRP RY OF VIOLATIONS ON SAMPLES COLLECTED FROM 88/08/04 TO 89/09112
2 7
0 0 . 0 3 0 1
3 0 . 0 0 0 1
1 0
3 . 0 .
3 0 . 0 0 0 0
0 0 . 0 0 0 0
9 0 . 0 9 0 5
0 0 . 3 1 2 5
- STAN0 - VERSION OF M A Y  1 9 8 8
KLIlOC
4 6  0 2  2 9 . 0  1 2 1  1 1  0 0 . 0 3
KLICKITAT RIVER Al WDF FISH HATCMERY S4 6N
5 3 0 3 9  W A S H I N G T O N KLICKITAT
PACIFIC NORTHWEST 131000
COLUHEIA RIVER BELOW YAKIHA RIVER
1119USBR 8 8 0 8 2 7 17070106027 0
0000 FEET DEPTH 387 METERS ELEVATION
2 2 2 1 0 7 2
5.Oil 2503. 1,250 6.000 0.0000 0.729 2.000
5.00 25J3. 1.250 6.000 4*~*3**$3 0.709 2.000
0 0 0 1 0 0 0
0 . 3 . 0 . 1 0 0 . 0 . 0 . 0 .
O.OD 0 . 0 . 0 0 0 6.000 0.0000 0.000 0.000
0.00 0. 3.000 6.300 0.0003 0.000 0.000
0.c3 0. 0.000 6.000 0.0000 0.000 0.000
*we** s******f7 ****i=*e*“r +***?*a23  **+***t** ***+3***3 ********7 *ocs*;*
1 0 . 0 0 5 0 0 0 . S.OQQ 1 . 0 0 0 0 . 0 1 0 0 C.OOJ 2 . 0 0 0 7
STW ll.SUHMARY.1
13E
‘002.840 ON
2
5 .
5.
0
0 .
0 .
0 .
0 .
:*3*3
‘000,
- STAND - V E R S I O N  O F  M A Y 1983 S T N  ll.SUMMARY.2
KLX104
46 02 29.0 121 11 00.0 3
KLICKITAT RIVER AT WOF F ISH MATCHERY SS 6N 13~
53039 WASHINGTON KLICKITAT
P A C I F I C  NGRTHWEST 1 3 1 0 0 0
CJLUM3IA  R I V E R  i3CLOk  Y A K I H A  R I V E R
:u Ii 3F VALL:-S
+lEAN
?lkJ:Ah
NG Ji ViOLj
PEiCENT  VI3L
MINII~LM ViSL
MEAN  ViCL
MAXIMUU  V13L
0 M I N  CRITERIA
1119USSR d 8 0 8 2 7 1 7 0 7 0 1 0 6 0 2 7 0 0 0 2 . 8 4 0 ON
0 0 0 0  F E E T DePTH 3 3 7  f4ETER3 ELEVPTION
jd>!t4AicY  OF  VIZLAlI9NS  !lN  SAMPLES  COLLECTED  F R O M  33/03/04  T O  89/09/12
53300 20950 7 1 3 7 5 01045 0 1 0 5 1 0 0 9 2 5 0 1 0 5 5 71900 01067 0 0 6 3 1
GL7 ,=LuC%Iot fi2S IRON LflD ?lGNSIUh! H A N G N E S E  M E R C U R Y N I C K E L NOZtNG3
i,,ILi FE,TJT Ph,TOT MGrOISS MN HG,TOTAL NI+TOTAL N-OISS
,H=/L MC/L dG/L UC/L UG/L MG/L UG/L UC/L UC/L MG/l.
7 2 1 2 2 7 2 2 2 7
1 1 . 5 7 1 aJ.103 o.o:co 3 5 5 . 2 . 0 0 2 . 5 7 1 5 . 0 0 0.300 10.00 0 . 0 6 3
10 .*co Z.iO3 0 . 0 1 0 0 3 5 5 : 2 . 0 3 2 . 5 5 1 5 . 0 0 0.300 10.00 0 . 1 0 0
0 0 C 0 0 0 1 1 0 0
0 . 0 . 0 . 0 . 0 . 0 . 5 0 . 50, 0. 0 .
5 . 0 0 0 J.000 0 .  OJCO 0 . 0 . 0 0 0 . 3 0 2 0 . 0 0 0.400 0.00 0 . 0 0 0
0 . 0 0 0 O.JOO 0 . 0 0 0 0 0 . 0 . 0 3 0 . 0 0 2 0 . 0 0 0.400 0.00 0 . 0 0 0
0 . 3 0 0 c.coo 0 . 0 0 0 0 0 . 0 . 0 0 0 . 0 0 2 0 . 0 0 0.400 0.00 0 . 0 0 0
,.a...&d.*-.&7  0 0 5  est*‘*+C** rrrrr+rr’l’. ******c** E+**=S+t** **3****3* ******+33  **+*3**** ***s***** *li***+++*
VI
* UAX C R ITEi?IA%%.8tt%+k o.500 0 . 0 1 0 0 1 0 0 0 . 2 0 . 0 0 1 5 . 0 0 1 0 . 0 0 0 . 2 0 0 1 0 . 0 0 1 . 0 0 0
i RiTRIEVAL OATC 89/12/15 - STAND - VERSION OF HAY 1998 STN ll.SUWARI.3
KLIlOC
46 02 23.0 121 11 00.0 3
KLICKITAT RIVER AT WOF FXSH HATCHERY 54 6N 13E
5 3 0 3 9  UASHINGTON KLICKITAT
PACIFIC NORTHUEST 131000
CGLUWBIA RIVEZ BELOU YAKIMA RIVER
1119USBR  8 8 0 3 2 7 17070106027 0002.840 ON
0000 FEET DEPTH 387 HETERS ELEVATION
SUHMiRY OF ViCLATIOtrS  ON SAMPLES COLLECTED FR3M 88/08/04 TD 89/09/12
I.0 OF VALUES
?IEPN
MEDIAL
NO OF VIOLS
?ERCthT VIOL
WINIHIJM  VIOL
UcAN  V I O L
MAXI!lLi'l  V I O L
00613 7;occ 00556
NJI-N NIT t AR OIL-;RSE
DISS GAS SATR FRfCY-GR
.YG/L I SAT UG/?.
1
0 . 0 1 0
1
1 0 0 . 0
1
1 . 0 0 0
0 . 0 1 0 103.0 1 . 0 0 0
0
0.
0
0.
0
0.
0.000 0.0 0.00s
0.000 cl.0 0.000
0 0 4 0 0 00335 01147 01077 01092 00930 00946
Pn PTSSIUM SELENIiJf4 SILVER ZINC SODIUM SULFATE
KrOISS SE,TOT AGgT3T ZN.TOT NA,DISS SOC-DISS
SU MC/L UG/L UG/L UG/L MC/L NC/L
.: 7 2 2 2 7 7
7 . 1 7 5 1.4YJ.f 7.50 2.000 7.50 3.78 2.81
7.175 1.564 7.50 2.000 7.50 3.91 2.88
0 0 0 0 0 7 0
0. 0. 0. 0. n. 100. 0.
0.000 0.000 0.03 0.000 0.06 2.76 0.00
0.000 0.300 0.00 0.000 0.00 3.78 0.00
5.300 0.000 0.00 0.000 o.o:r 4.60 0.00
6.500 ******f3s *&cd.(*.L*a. =***=**t* *$*(**$.$*-h--,.*-r Il.*..- 1 5 .  ‘i 3+3*3**
d.JOO 5.oci) 10.00 3.000 1 0 . 0 0 75.0’3 50.00
31LiKZ1 K;IKiZVIL DATk 85/17/15 - STAND - VERSION Of M A Y  1 3 8 8 STN
KLI104
46 02 29.0 121 11 0 0 . 0 3
KLXCKITAT RIVER AT YGF FISH HATCHERY SC 6N 13f
s3039 WASHXNGTCN KLICKlTAl
PACXFIC NORTHUEST 131000
C3LiJMaIi RXVER aELOW YAKIMA RIVER
ilo11t
WLTIR
TEHP
CEHT
7
9.90
1 0 . 0 0
0
0 .
3 . 0 3
0 . 0 0
ll.SUMMARY.4
1119USBR 880827 17070106027 0002.840 ON
0000 fEeT DEPTH 337 METERS ELEVATION
StiNxARY 3f VXCLATIDES 3N SA!JPLES CrJLLECTED PRDR a6/08/04 73 89/09/12
7c3.l: JC53pv
,GiISj SOL RESI3lJf
5 V Y T3T NFLT
YG/L PIG/L
7 7
64-c) 42.43
63.0 14.00
0 1
C - 1 4 .
2.0 136.CO
3.0 136.00
0.0 196.00
02
d MAX CRITERIA
:#
1 5 . 0 0 400.0 30.00
.STN lS.SUAMARY.lSldRET RETRIEVAL DATE 89112115 - STAND - VERSION OF HAY 1988
KLI902
46 01 06.0 121 09 21.0 3
CASCADE SPRINGS NR KLICKITAT  R Al RW 40
5 3 0 3 9  YASHIHGTON KLICKITAT
PACXFXC NORTHWEST 131000
/TYPA/AMYNT/SPRINC COLUMBIA RIVER BELOU YAKIHA RIVER
1119USBR 8aoa27 17010106027 0000.340 OFF
0000 FEET DEPTH 357 METERS ELEVATION
SUMMARY CF VIOLATIJNS ON SAMPLSS CJLLECTED FROH 59/06/:0 TO 89/06/20
31105 ooi12 01002 01007 01027 30405 50064 00940 01034 01042
JLUMINUM UN-XONLO ARSENIC SARIUM CADMIUM CO2 C H L O R I N E  C H L O R L O E C H R O M I U M COPPER
AL,T!lT Nri3-N AS,TTDT EAITOT CD,TJT FREE AVL TOTAL CR,TDT CU,TOT
UG/L HG/L UG/L lJG/L UC/L MC/L MC/L MG/L UG/L UC/L
NJ 3F VALUtS 1 1 1 1 1 1 1 1 1 1
!lEPN 1 0 . 0 0 0.0001 5.00 5. 0.500 1.800 0.0100 0.354 2.000 5.
MT-DiAh 1 0 . 0 0 0 . 0 0 0 1 5 . 0 0 5 . 0.5GO 1.80’) 0.0100 0.354 2.000 5.
NO OF VIOLS 0 0 0 0 0 1 0 0 0 0
ZERCENT  V I O L 0 . 0 . 0 . 0. 0 . 1 0 0 . 0 . 0 . 0 . 0 .
YlIN1MLr-l  VIOL 0.00 0.0000 0.00 0. 0.000 1.800 0.0000 0.000 0.000 0.
MEAN VIOL 0.00 0.03O’J 0.00 0. 0.000 i.ac3 a . 0 0 0 0 O.OGO 0 . 0 0 0 0 .
.1bJcIMLH VIilL 0.00 o.oooi) 0.00 0. d.302 l.-‘CO 0.0000 0.000 0.000 0.
- STANO  - VERSIJN  O F  M A Y 1 3 8 8 STN  lS.SU#MARY.Z
K L 1 9 0 2
4 6  0 1  0 6 . 0  1 2 1  0 9 2 1 . 0 3
C A S C A D E  S P R I N G S  N R  K L I C K I T A T  R  A T  RM 4 0
5 3 0 3 9  UASHINGTON K L I C K I T A T
PACIFIC  N O R T H W E S T 1 3 1 0 0 0
COLUt4SIA  RIVER  8EL3W  YAKIMA  RiVER
lllJUSB? 830827 1 7 0 7 0 1 0 6 0 2 7 0 0 0 0 . 3 4 0 O F F
0 0 0 0  F E E T  OEPTH 3 5 7 ?4ETERS  E L E V A T I O N
jUdt-‘tARY  JF V:OLATTJlri  JN S A M P L E S  C3LLECTED  FROfl  89/06/20 TO 89/06/20
1
r,ibN
HcCiiN
0 . 2 0 0
0 . 2 0 0
N C  OP VXJLS
?EdCrkT V I O L
0
0.
HAXI?(LiK  V I O L
0
0)
YIN CRIT:RIA
0
GG3CJ
7JJ
YG/L
1
1 1 . 3 0 0
i1.1OC
0
0 .
0 . 0 0 0
0 .  JO0
c.ooc
JO~50 71375 0 1 0 4 5 0105; 0 0 9 2 5 0 1 0 5 5 7 1 9 0 0 0 1 0 6 7
FLUGRI3E HZS IZON LEAC MGNSIUFI M A N G N E S E M E R C U R Y N I C K E L
F*iJiSS FE,TgT PB,TOT MG,ZXSS MN HG,T3TAL NX.TOT4L
f-ii/L Ntf L UC/L UG/L MG/L UC/L UC/L UG/L
:. 1 1 1 1 1 1 1
U.100 0 . 0 1 0 0 1 0 . 2 . 0 0 3 . 2 8 5 . 0 0 0 . 2 0 0 1 0 . 0 0
3. i23 0 . 0 1 3 3 1 0 . 2.co 3 . 2 9 5 . 0 0 0 . 2 0 0 1 0 . 0 0
0 0 0 0 0 0 0 0
0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
S.OCO 0.05c3 0 . 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0 0 . 0 0 0
3 . 0 0 0 0 . 0 0 0 0 0. 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0 0 . 0 0 0
3 . 0 0 0 0 . 0 3 0 0 0 . 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0 0 . 0 0 0
M A X  iRITERiASS3*%3$*= 0 . 5 0 0 0 . 0 1 0 0 1 0 0 0 . 2 0 . 0 0 1 5 . 0 0 1 0 . 0 0 0 . 2 0 0 1 0 . 0 0 1 . 0 0 0
0 0 6 3 1
NOZCN03
N-OISj
MG/L
jTDRiT  R E T R I E V A L  C A T E  89112115 - STAMD - V E R S I O N  O F  H A Y 1 9 8 8 S T N  lS.SUW4ARY.3
0 0 5 1 3
NOZ-N
3155
MC/L
iiC O F  VIJLS 0
?ERCEHT  VISL 0 .
MINIMLN  V I O L 0 . 0 0 0
fitAN  ViSL 0 . 0 0 3
f-iAXl,‘l~M  VIDL 3.003
KLI902
4 6  0 1  0 6 . 0  1 2 1  0 9 2 1 . 0 3
CASCADf S P R I N G S  NR K L I C K I T A T  R  A T  RH 40
5 3 0 3 9  W A S H I N G T O N K L I C K I T A T
P A C I F I C  NORTHh’EST 1 3 1 0 0 0
COLUWBIA  R I V E R  BELOU  YAKXXA  R I V E R
1119US8R 080827 1 7 0 7 0 1 0 6 0 2 7 0 0 0 0 . 3 4 0 O F F
0 0 0 0  F E E T  DEPTH 3 5 7 M E T E R S  ELEVATXON
S U M M A R Y  3F VI!?LATICNS  JN SA\M?LES COLLECTi  FROM  89/06/20 T O  89/06/20
7 3 3 0 4 0 0 5 5 6 0 0 4 0 0 0 0 3 3 5 0 1 1 4 7 0 1 0 7 7 0 1 0 9 2
AiIT  + AR OIL-GRSE ?H P T S S I U H S E L E N I U M S I L V E R Z I N C
UPS SATR TRi3N-irR K,GISS SEITOT AG,TOT ZN,TClf
9: S A T HG/L
1 1
1 0 0 . 0 1 . 0 0 5
1 0 0 . 5 :.ooo
0 C
0 . 0 .
0 . 0 0 . 0 0 0
0 . 9 J.COO
0 . 0 o.eco
SU MG/L UG/L UC/L UC/L
1 1 1 1 1
7.620 1 . 3 5 5 1 0 . 0 0 2 . 0 0 0 1 0 . 0 0
7 . 6 2 0 1 . 9 5 5 1 0 . 0 0 2 . 0 0 0 1 0 . 0 0
0 0 0 0 0
0 . 0 . 0. 0 . 0 .
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0
0 . 0 0 0 J.COO 0.00 0 . 0 0 0 0 . 0 0
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0
6 ;OO  +33+:7CG5*  $*5t=Cf$3. .$*****.p*  *****.c*+*-+-.--r.v..v
9 . 0 0 0 5 . 0 0 0 1 0 . 0 0 3 . 0 0 0 1 0 . 0 0
0 0 9 3 0 0 0 9 4 6
SiJDIUM S U L F A T E
NA,OISS Sob-DLSS
MC/L HG/L
1 1
3 . 6 8 0 . 4 3
3 . 6 8 0 . 4 8
1 0
1 0 0 . 0 .
3 . 6 8 0 . 0 0
3 . 6 8 0 . 0 0
3 . 6 8 0 . 0 0
1 5 . 0 0 **rts*.w3ss
7 5 . 0 0 5 0 . 0 0
tiT,RZT RiTitItVAL  DAT-  d5/12/15 - STAND - V E R S I O N  O F  M A Y 1588 STN  lS.SUH~ARY.4
30;13
W1T<
T F H F
itNT
N C  %ijF VALU;j
KciN
Yti)IAh
NO O i  ViSLS
PEriC:NT  V:JL
idINiMLH  VIOL
MEAN  V I O L
MPXIMUH  ViaL
1
7 . 3 0
7 . 3 0
0
0 .
0 . 0 0
KLI902
4 6  0 1  0 4 . 0  1 2 1  0 9  2 1 . 0 3
C A S C A D E  S P R I N G S  NR KLICKITAT  R  A T  RM 4 0
5 3 0 3 9  UASHINGTON KLICKXTAT
P A C I F I C  NORTtlWEST 1 3 1 0 0 0
C!lLlJM3:A R I V E R  BELJW  YAKIMA  R I V E R
iliwsa3 8 8 0 3 2 7 1 7 0 7 0 1 0 6 0 2 7 0 0 0 0 . 3 4 0 O F F
0000 FEET OEPTH  357 METERS  E L E V A T I O N
SUMK1RY  S F  ViJLATXl)htS  O N  SAH?LEj  COLLECTED  FitCM  B9/06/20 T O  89/06/20
7 0 3 0 1 0 0 5 3 0
315s SJL GkSX3UE
SLr: T C T  NFLT
YG/L %G/L
1 1
7 5 . 0 1 . 0 0
7 5 . 0 1 . 0 0
0 0
0. 0 .
0.0 0 . 0 0
0 . 0 0 . 0 0
0 . 0 0 . 0 0
S T O R E T R E T R I E V A L D A T E 89112115 - S T A N D - VERSIJN O f M A Y  1988
KLX90B
46 01 42.0 121 09 50.0 4
KIDDER SPRINGS NR KLICKITAT R AT RM 41
5 3 0 3 9  W A S H I N G T O N KLICKITAT
P A C I F I C  N O R T H W E S T 1 3 1 0 0 0
/TYPA/AHBNT/SPRING COLUMBIA RIVER BELOW YAKXHA RIVER
1 1 1 9 U S B Q  890701 17070106
0000 FEET DEPTH
STN 16.SUFlMARY.l
S U M M A R Y  JF VIOLATIONS  O N  S A M P L E S  C O L L E C T E D  F R O M  99/06/20 T O  39105120
0 1 1 0 5 II0612 OlOOZ 0 1 0 0 7 0 1 0 2 7 00405 50064 00940 01034 01042
A L U M I N U M UN-IONZI) A R S E N I C B A R I U M C A D M I U M co2 C H L O R I N E  C H L O R I D E  CtIROMIUH  C O P P E R
A L , T O T Nrl3-N AS,TOT bArT3T CDITOT F R E E  A V L T O T A L CR,TOT CU.TOT
UC/L MC/L UC/L uG/L UG/L MC/L MC/L MC/L UG/L UG/L
NO O F VAilIfS 1 1 1 1 1 1 1 1 1 1
:.I f a N 1 5 . 0 3 0 . 0 0 0 0 5 . 0 0 5 . 0 . 5 0 5 6.703 0 . 0 1 0 0 0.354 2.000 5.
KEOIkN 15.00 a.ooao 5.00 5. 0.500 6.700 0.0100 0.354 2.000 5.
?iO  O F  tiI;LS 1 0 0 0 0 1 0 0 0 0
?tZCEh’T  V I C L 1 0 0 . 0 . 0 . 0 . 0 . 1 0 0 . 0. 0 . 0 . 0 .
m+liNIHL’M  V I O L :5.00 0.0000 0.00 0. 0.000 6.700 0.0000 0.000 0.000 0.
MEAN  \XOL ‘5.03 0 . 0 0 0 0 0 . 0 0 0 . 0 . 0 0 0 5.700 O.OOOJ O.OOJ 0.000 0.
M A X I M U M  V:3L 15.00 0 . 0 0 0 0 0 . 0 0 0 . 0 . 0 0 0 6.700 0.0000 0.000 0.000 0.
0 MIN CRITERIA+*=??tS%$% ^t$*;3*+$+ ******.+*;r  .+*$*g*$$$ x=$*tr*:V*?*  **a$=*:333  ***1**e+*3 t*:C*r****  ******a**  ***3***:**
a,
Q) MAX CR-T-RTA  . -  . :!I.00 0.0125 10.00 5000. 5.000 1.300 0.0100 4.000 2.000 7000.
iTSKi  RZT,?IEVAL  D A T E  ??/12/15 - STAND - VERSLSN  JF M A Y 1 9 8 8
/TYP*/AMbNT/SPiiING
4 . 5  01 4 2 . 0  1 2 1  0 9 5 0 . 0 4
K I D D E R  S P R I N G S  NR K L I C K I T A T  R  A T  R N  4 1
5 3 0 3 9  Y P S H I N G T O N K L X C K I T A T
P A C I F I C  NC)RTt!WEST 13101Jo
CJLIJHSIA R I V E R  BELOW  YAKIMA  RIVIR
1119USSQ  8’)0701 1 7 0 7 0 1 0 6
OOCO  F E E T  D E P T H
S U M M A R Y  Jf VX’JLATIJNS  JN SAMPLES  C O L L E C T E D  F R O M  89/06/20  T O  89/06/20
S T N  16.SlJHHARY.Z
NCi  Jr=  VALUIS
HEAN
M:DIAh
N i l  C F  VIClLS
PERCENT  V I O L
H1hiMl.M  VIJL
M E A N  V I O L
MAXIMLM  VIJL
0
H I N  C R I T E R I A
a
50353 7 1 8 7 5
FLUc;?Ib5 AZJ
i,ZI:5
XG/C FIG/L
1 1
5.103 0 . 0 1 0 0
0 . 1 0 0 0 . 0 1 0 0
0 0
0. 0 .
5 . 0 0 0 0 . 0 0 0 0
il.OJil 0 . 0 0 0 0
O.OCd 0 . 0 0 0 0
3 1 0 4 5
IRCN
‘E,T2T
JG/L
1’
4 0 .
4 0 .
ll
0 .
0 .
0 .
0 .
5 1 3 5 1 90325 0 1 3 5 5 7 1 9 0 0 0 1 0 6 7 0 0 6 3 1
LECC HGNSIUY M A N G N E S E M E R C U R Y N I C K E L NOLtNC3
?J,TJT MG,OIS~ MN HG,TOTAL N I  ,TOTAL N - C I S S
UG/L MG/L IJG/L UG/L lJG/L MG/L
1 1
i-00 3 . 1 6
2 . 0 0 3 . 1 6
3 0
0. 0.
0 . 0 0 0 . 3 0
0 . 0 0 0 . 0 0
0 . 0 3 0 . 0 0
1
5 . 0 0
5 . 0 0
0
1
0 . 2 0 0
0 . 2 0 0
0
1
1 0 . 0 0
1 0 . 0 0
0
1
0 . 1 0 0
0 . 1 0 0
0
0 . 0 . 0. 0 .
-4 t4AX CR:TER:A$~%=Z*==Z~ 0.5co O.UlOO 1 0 0 0 . 2 0 . 0 0 1 5 . 0 0 1 0 . 0 0 0 . 2 0 0 1 0 . 0 0 1 . 0 0 0
jT3RiT RCTZIEVAL DATE d9/12/15 - STAND - VERSIDN CF MAY 198d STN 16.SLJMWARY. 3
/TlPA/AnBNT/SPRING
00513
N32-Pi
BISS
XG/L
NO OF VALUCS u
*CAN J. 300
.YEDIAN A-C4.d*--*r-rlllfr-r..
AC 5i VXclLS 0
PiZCitdT VI3L 0.
?IINIHUfl  VISL 0 . 0 0 0
tiialu  VIjL 0.000
nAXInLM VIOL 0.000
at1906
46 01 42.0 121 09 50.0 4
KIDDER SPRINGS NR KLICKXTAT  R AT RH 41
53039 Y*SHINGTON KLXCKITAT
PACIFIC NORTMYEST 131000
CQLUMSIA  RIVER BELOY YAKIHA RIVER
1119USBR 890701 17070106
0000 FEET DEPTH
SUMMARY CIF VIOLATIONS ON SAMPLES CDLLECTEO FROM 09/06/20 TO 89/06/20
73004 00556
NIT + AR OIL-GRSE
Gtj SATR FREON-tR
z S A T
1
iOO.0
100.0
0
0.
3.0
0.0
il.3
PIG/L
1
1.303
1.000
0
0.
0.000
3.000
0.000
00400 00935 .01147 01077 01092 00930
PH PTSSXUW SELENIUH SILVER ZINC
K,CISS SE,TOT AGrTCIT ZN,TOT
SU RG/L UG/L UG/L UC/L
1 1 1 1 1
7.033 1.955 10.00 2.000 10.00
7.030 1.955 10.00 2.000 10.00
0 0 0 0 0
0. 0. 0. 0. 0.
3.005 0.000 0.00 0.000 0.00
il.003 0.000 0.00 0.000 0.00
0.303 0.000 0.00 0.00J 0.00
6.500 ***++***:$  *"""i*'L*. ..r-.-r-..l..?.~ 4*484**3+ ***+4**;*
I.000 5.053 10.00 3.000 10.00
SilDfun
NArlISS
RG/L
1
3.68
3.68
1
100,
3.68
3.60
3.68
15.00 f;********
75.00 50.00
00946
SULFATE
so+DISS
NG/L
1
0.48
0.48
0
0.
0.00
0.00
0.00
:4 c tii VALL’ES
MEAN
;>, 5 ) ; 2 F;
NC Oi VIOLS
PfRCtkT VICL
HlNIMClM V: JL
MfAN VIJL
MAXI,cl(lM  VIOL
GO311
YATER
Tc:4P
:ZENT
7 . 3 0
7 . 3 3
0
d.
‘12/15 - STAND - VERSION OF HAY 1 9 8 8
KLI908
4 6  31 4 2 . 0  1 2 1  0 9 5 0 . 0 4
KiDDEll S P R I N G S  Nil K L I C K I T A T  R  A T  Rf4 4 1
5 3 0 3 9  WASHINGTCN KLICKITAT
PACIFIC NOiiTtiUEST 131000
COLlJMaIA RiVER  3ELOU YAKINA RIVER
1119US3R  as0701 1 7 0 7 0 1 0 6
0000 FEiT DEPTM
SU?IMARY JF VIOLATIONS 3h; SAM?LiS COLLECTEO FROM 39/05/20 TJ 39/06/20
7 0 3 0 1 OG533
2iSS SJL RESIlUE
SUM TGi NFCT
MG/L tiG/L
1 1
7 3 . 5 1.C3
7 3 . : l.GJ
0 C
0 . 3 .
0 . 3 0 . 0 3
0 . 0 0 . 0 0
0 . 0 0 . 0 0
STN 16.SUl4HARY.4

STORE1  RCTRIEVAL  GATE 39111129 - STAND - VERSION OF MAY 1 9 8 6 S T N  6.SUMUlRI.l
416 ilb
5 5 . 9 4 1 3 . 3 0
N J  S F  V I O L S
PtiRC?NT  VLJL
56.4s
108
2 0 .
1 3 . 6 0
53
1 3 .
1 0 . 1 5
6 . 0 0
2
2.
#INI:~IUH VIOL 6 5 . 3 0 2 1 . 0 3 6 4 . 0 0
MZAN  VIGL L3.45
MAXIMUM  VIJL
9 7 . 0 0
1 3 0 . 0 0
SUNY&RY  ?F VICLATIONS  ON
00011 30010 00076
WCGTER dATER TUi?O
T E 1.1 P T L M P TljI3MTR
FAtlN C E N T r(ACh  FTU
0 0 4 0 0
P H
59
647
7 . 9 0 1
7 . 3 0 0
18
3 .
6.6133
8 . 7 3 4
5 . 2 0 0
6 . 5 0 0
8 . 5 0 0
1 2 5 1 0 5 0 0
46 15 13.0 119 28 37.0 2
Y4KIMA  R I V E R  A T  KICNAt W A S H .
5 3 0 0 5 W A S H I N G T O N BENTON
1 3 0 4 9 2
112UR3
0000 FEcT  D E P T H
HP 1 7 0 3 0 0 0 3 0 0 3  0 0 1 1 . 6 8 0  O F F
S A M P L E S  C O L L E C T E D  F R O M  53/01/31  T O  89/07/20
0 0 4 0 3 3 0 3 0 0 0 1 0 4 2 0 1 0 2 7 0 1 0 3 4 7 1 9 0 0
PH DO C O P P E R CADHIUH cnROHIUH M E R C U R Y
LA3 C U , T O T CD,TOT CR,TOT H G ,  TOT4L
su HG/L UG/L lJG/L UC/L UG/L
67 2 5 1 38 32 36 9 6 L.
8 . 1 3 6 1 0 . 7 1 9 1 0 . 6 3 2 6 . 0 6 6 7 . 0 . 4 5 7
a . 1 0 0 1 0 . 4 0 0 8 . 5 0 0 1 . 0 0 0 0. 0 . 5 0 0
5 0 19 1 0 17
7 . 0 . 5 0 . 3 . 0 . 1 8 .
a . 5 0 0 O.OOJ 7 . 0 0 0 2 . 0 0 0 0 . 0 . 2 0 0
8 . 6 2 0 0 . 0 0 0 1 1 . 4 7 4 2 . 0 0 0 0 . 0 . 6 2 9
8.dOO 0 . 0 0 0 2 3 . 0 0 0 2 . 0 0 0 0 . 4 . 1 0 0
6 . 5 0 0 6.jOO CC:fCl'ta:=t  *G:tkCCS;*$  IG'f,'WW*  ~*%'CM*f*
8 . 5 0 0  C:**C$=*t"++ 6 . 5 0 0 1 . 8 0 0 2 2 0 0 . 0 . 1 0 0
STORE1  R E T R I E V A L  D A T E  a9111129 - STAND - VEQSION Of MAY 1 9 8 8 STN  6 . S I J M M A R Y . 2
/TYP4/4MSNT/STREAM
N O  O F  V4LUES
NE4N
HEOI4N
N O  OF V I O L S
PERCEkT  V I O L
NINIHUt4  V I O L
M E A N  V I O L
M A X I M U M  V I O L
0 1 0 5 1
LEA0
PB,TOT
UG/L
36
5 3 . 8 9
6 . 0 0
0
0 .
0 . 0 0
0 . 0 0
0 . 0 0
1 2 5 1 0 5 0 0
4 6  1 5  1 3 . 0  1 1 9  2 8 3 7 . 0 2
YAKIHA R I V E R  A T  K I O N A ,  W A S H .
5 3 0 0 5  YASHINGTON BENTON
1 3 0 4 9 2
112WRD
0 0 0 0  F E E T  DEPTII
HP 1 7 0 3 0 0 0 3 0 0 3 0 0 1 1 . 8 8 0 OFF
S U M M A R Y  O F  V I O L A T I O N S  O N  S4MPLES  C O L L E C T E D  FRCH  53/01/31  T O  89/07/20
0 1 1 4 7 0 1 0 9 2
SELE  NIUH Z I N C
SE ,TOT ZN,TDT
LlG/L UG/L
3 3 38
0 . 5 7 4 3 3 . 2
1 . 0 0 0 2 0 . 0
0 0
0 . 0 .
0 . 0 0 0 0 . 0
0 . 0 0 0 0 . 0
0 . 0 0 0 0 . 0
STOKtiT  RETZIEV4L  DATE  39/11/29 S T N  2.SUMXARY.l- ST4NO - V E R S I O N O F M4Y 1 9 8 8
Y A V 1 2 5
4 6  1 3  5 4 . 0  1 1 9  5 9 5 4 . 0 1
Y A K I H A  17 AT B R I D G E  N R  HABTON
5 3 0 7 7  W A S H I N G T O N YAKIHA
P4CIFIC  NORTHUEST
YAKIM4 R I V E R  &ASIN
1119US8R  7 6 0 2 2 3 H P  1 7 0 3 0 0 0 3 0 0 5 0 0 1 9 . 1 0 0 O F F
0 0 0 0  F E E T  OEPTH
/TYPA/ANBNT/STBEAH
WO O F  VALUES 7*
MEIN 54.d9
M E D I A L 54.so
10 O F  VlJLS
P E R C E N T  VIOL
NINIi4UM  V I O L
HEAN VID’L
HIXIMUH VIOL
13
2 4 .
6 6 . 0 2 2i.00
6 9 . 3 4 2 2 . 4 :
7 3 . 4 0 2 3 . 0 0
iU\IMJRY i)F V I O L A T I O N S  3~ SAMPLES  C O L L E C T E D  FROM  71/01/21 T O  81/09/14
00576
TlJR3
TRJIJHTR
HJCk F T U
74
8 . 7 6
6 . 0 0
7 .
0
0 .
0 . 0 3
0 . 0 9
0 . 0 0
004dO
P H
s u
3
d-267
a.103
1
3 3 .
9 . 7 0 0
a . 7 0 0
8 . 7 0 0
6 . 5 0 0
a . 5 0 0
00403 0 0 3 0 0 0 1 0 4 2 0 1 0 2 7 0 1 0 3 4 7 1 9 0 0
PH 0 0 C O P P E R C A D M I U N C H R O M I U M M E R C U R Y
L4b tU,TOT CD,TOT CR ,TOT HG,TOTAL
SU NGIL UG/L UG/L UG/L UG/L
74 6 4 0 0 0 0
7 . 7 1 9 9.69a 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
7 . 7 0 0 9 . 5 0 0  **+:i;+S***  **+*%*S**  O***$**+*  *$****3**
0 0 0 0 0 0
0 . 0 . 0 . 0 . 0 . 0 .
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
6 . 5 0 0 6 . 5 0 0 **?s**+**  *:=*c;c*s*  ****:=*+*:f  **+****w
a . 5 0 0  lf33f**CC 6 . 5 0 0 2 . 0 0 0 2 2 0 0 . 0 . 2 0 0
SYJRET  rZfTRIEVAL  D A T E  d9/11/29 - STAND - ViRSION  O F  M A Y 1988 S T N  1.SUhlHARY.l
Y A V 1 2 4
4 6  2 0  0 6 . 0  1 2 0  1 1 4 7 . 0 1
Y A K I H A  R  A T  B R I D G E  N R  G R A N G E R
5 3 0 7 7  W A S H I N G T O N Y A K I M A
PACfFIC  NORTHUEST
YAKIMA  R I V E R  B A S I N
1113USBi7  7bG223 H O  1 7 0 3 0 0 0 3 0 0 7 0 0 0 2 . 2 2 0 O F F
O O O J  FEET  DEPTH
jU!lMS?Y 3F VIOLATL9NS  JN S A M P L E S  COLLECTEO  F R O M  74/03/20 T O  81/09/14
ki0 O F  VALUtS
REAN
dESIAk
idO  CF V I O L S
?EKCikT Vi3L
M1tdIHliM  tii3L
MtAlJ  VI3L
MAXIHUrl  VXSL
SCjl:
i:TfR
Tb’cP
FAhK
1.2
5 2 . 4 5
5 2 . 2 5
d
1 1 .
65.3J
0 7 . 1 7
c-9.65
3 0 0 1 5 GO375
;IATER TIJRE!
TE:<i’ TRr’I9MTR
CENl rIr\ih  F T U
72 12
il.36
11.25
0
0.
0 . 0 0
7 . 5 7
6 . 0 0
0
0 I
o.co
UO+OO 3 0 4 0 3 0 0 3 0 0 0 1 0 4 2 0 1 0 2 7 0 1 0 3 4 7 1 9 0 0
PI-i
S ‘J
3
7 . 5 6 7
I.bi)O
3
0 .
d.303
O.JOG
0 . 0 0 0
6 . 5 0 5
9 . 5 0 0
PH 0 0 C O P P E R CADMIUM CHROMIUM M E R C U R Y
L A 3 CU,TOT CO,TDT CR,TOT HG,TOTAL
s u WG/L UG/L UG/L UC/L UG/L
7 2 63 0 0 0 0
7 . 6 5 5 9 . 3 6 8 0 . 0 0 0 0.000 0. 0.000
7.635 9 . 7 0 0 **:p*:^r**** **:$*:S*+**  **it******  ***3*3***
0 0 0 0 0 0
0 . 0 . 0 . 0. 0. 0.
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0.000 0. 0.000
0 . 0 0 0 0 . 0 0 0 O.GOO 0.000 0. 0.000
0 . 0 0 0 0.003 0 . 0 0 0 0.000 0. 0.000
6 . 5 0 0 6 . 5 0 0 ***:*o*z*G- *:****3+**  **(*c*****  + a * * + * + + *
8 . 5 0 0 t*$*~~**$ 6 . 5 0 0 2.000 2200. 0.200
jlJilEl RETdIEVAL OaTC dS/ll/29 - STALO - VERSION OF NAY 1986 S T N  3 . S U M A R Y . l
YAVl48
46 51 22.0 120 28 58.0 1
YAKIMA  R  A T  UHTANUM
5 3 0 3 7  W A S H I N G T O N KITTITAS
P A C I F I C  NJRTHUEST
YAKIHA  R I V E R  JASIN
1119USaR  7 6 0 2 2 3 HO 1 7 0 3 0 0 0 1 0 0 8 0 0 0 4 . 5 2 0 OFF
OOOJ  F E E T  D E P T H
iUb!xiffY  JF V I O L A T I O N S  O N  SLMPLES  C O L L E C T E D  F R O M  74/03/21 T O  87/03/02
N O  O F  VAcUfS
PERCE#T  VI3L
#INXMbM  ‘II.-iL
tiEAN  VfOL
M A X I M U H  VIZL
3 0 0 7 5
TtiRd
TREIOMTR
kACh  F T U
00400
PH
S U
139 13d
*7.76
4b.94
1
1 .
6 7 . 6 2
5 7  . a 2
b7.82
a.82
6 . 4 0
0
5.
130
5 . 5 3
2 . 0 3
2.
7 2 . 0 0
11
7.db4
7.LOJ
0
0.
0.203
30403 00300 0 1 0 4 2 0 1 0 2 7 0 1 0 3 4 7 1 9 0 0
Prl DO COPPER C A D M I U M C H R O M I U H  M E R C U R Y
L A 3 CUITJT CO,TOT CR,TOT HG,TOTAL
SU MG/L U&/L UG/L UC/L UG/L
130 128 2 2 2 2
7 . 5 3 5  1 1 . 1 5 1 6 . 0 0 0 2 . 0 0 0 2 . 0 . 2 0 0
7 . 5 6 5  1 1 . 1 5 0 6 . 0 0 0 2 . 0 0 0 2 . 0 . 2 0 0
0 1 1 0 0 0
0. 1. 5 0 . 0. 0. 0.
0.000 6.400 10.003 0.000 0. 0.000
0.000 6.400 1 0 . 0 0 0 o.iloo 0 . 0 . 0 0 0
0.000 6.400 1 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
6.300 ..L **IL...6 . 5 0 0  PP****~ss  ,,,...,,-A*  ****:c**:**  $*3$30*8*
tj.joo  G*$*$c**$ 6 . 5 0 0 2 . 0 0 0 2 2 0 0 . 0 . 2 0 0
STORET RETRIEVAL DATE 89/11/29 - STAND - VERSION OF MAY 1 9 8 8 STN 3.SUMMARY.2
/TYPA/AH3NT/STREAM
YAV148
4 6  5 1  2 2 . 0  1 2 0  2 8 5 8 . 0 1
Y AKInA R AT UHTANUH
53037 U A S H I N G T O N KITTITAS
PACIFIC NORTHUEST
YAKIMA RIVER BASIN
1119USBR  7 6 0 2 2 3 HQ 17030001303 0054.520 OFF
0000 FEET DEPTH
01551
LEA6
PG,TOT
UG/L
SUr(+iARY OF VIOLATIONS JN SAMPLES COLLECTED FROH 74/03/21 TO 87/03/02
01147 OlG92
SiLbNIUM ZINC
it BTJT ZN ,TDT
UG/L UG/L
140 OF VALUES
Midhi
MEdLAk
NO OF VIJLS
PEdCENT VIOL
MINIHlrM V I O L
rltAN VIOL
HAXIMliH VIOL
2 2 2
2 . 0 0
2 . 0 0
0
0.
0 . 0 0
s.005 2 1 . 5
j.000 2 1 . 5
0 0
0 . 0 .
0 . 0 0 0 0 . 0
STJRil RElRIkVAL LATf 59/11/29 - STAND - VERSION OF MAY 1988 S T N  4.SUHWARY.l
YAV140
47 11 33.0 120 56 56.0 1
YAKIMA R AT CLE ELUf4
5 3 0 3 7  YASHINGTON KITTITAS
P A C I F I C  NJRTHUEST
YAK’HA RIVER BASIN
1113USB4  76022 3 HQ 17030001032 0 0 0 6 . 6 2 0OFF
0000 FEET DEPTH
“rll i)F VALUCS 13i( 130”
,MiAN
MiDIAbi
NO Of UIJLS
PEdCLhT VlDL
MINIMUM VIOL
MEAN VIOL
NAXIMUH VIOL
48.51
s7.57 3.65
0
0.
O.OJ
SUMNXRY OF ViOLATIONS ON SAMPLES COLLECTED FROM 74/03/21 TO 87103102
0 3 3 1 3 50976
).‘iTSR TU;tEi
T t 1-t P 125I~ETR
CtNT HirCH FTU
1 2 3
a.89 4 . 2 1
5
1.00
0.
3.00
0.00
1.
214.GO
2 1 6 . 0 0
2 1 6 . 0 0
30600
P!i
SiJ
10
7.45G
7 . 4 0 5
0
0 .
0 . 0 0 0
0 . 0 0 5
0 . 0 0 0
6 . 5 0 0
d.500
30403
Pli
LAa
su
129
7.375
7.400
1
1 .
6 . 4 2 0
6 . 4 2 0
6 . 4 2 0
6 . 5 0 0
00300 01042 01027 01034 7 1 9 0 0
0 0 COPPER CADHIUt4 CHROHIUb! MERCURY
CU,TOT CO,TOT CR,TJT HG,TOTAL
MG/L UG/L uG/L UG/L UC/L
123 2 2 2 1
IO.874 6 . 0 0 0 2.000 2. 0.200
1 0 . 9 0 0 6 . 0 0 0 2.000 2. 0.200
0 1 0 0 0
0. 50. 0. 0. 0.
o.iloo 1 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
fi.000 1 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
0 . 0 0 0 1 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
6.500  j+03;te:t+e  $~tS~~$W  3+%****:$(:  1*:3$**+$$$
8 . 5 0 0  43S$33$+$ 6 . 5 0 0 2 . 0 0 0 2 2 0 0 . 0 . 2 0 0
STOREl RclRIEVAL OATE 89/11/29 - STAND - ViRSIUN OF HAY 1988 STN 4.SUWNARY.Z
/TYPA/AMBNT/STREAM
N O  O f  VALUES
l4rAN
I~EJIAN
NG O F  V I O L S
?ERCENT  V I O L
:4INIMlrN  V I O L
Mt&N VIOL
HAXIHUM VXJL
01051
LEAD
Pt3rT37
UG/L
2
2.00
2.00
0
0.
0.00
0.00
O.OJ
YAV140
47 11 33.0 120 56 56.0 1
YAtill4A  2 AT CLE ELUH
5 3 0 3 7  W A S H I N G T O N KITTITAS
PACIFIC NORTHWEST
YAKIMA RIVER BASIN
1119US@rl  7 6 0 2 2 3 HP 17030001032 0006.620 OFF
0000 FEET DEPTH
SUMMARY JF VIOLATIONS ON SAMPLES COLLECTED FROM 74/03/21 TO 87/03/02
01147 01092
SELENIUM ZINC
SirTUT ZN,TJT
‘JG/L S/L
2 2
5.000 3.5
5.000 3.5
0 0
0. 0.
3.i)oo 0.0
0.000 0.5
0.300 0.0
STJRET  R E T R I E V A L  D4TE 5.9/11/29 - STAND - V E R S I O N  O F  M A Y 1988 STN  6.SUMMARY.l
/T rPA/AMENT/STxiAM
NJ irF VALUES 6-l
tMfCN 55.75
NEDlAF; 5 5 . 2 2
N O  GF VIOLS 1 5
2ERCflrT VIJL 2 2 .
HIiJIMLk VI31 6 5 . 1 2
HiAN VISL b 0 . 7 3
HAXIMuH VIJL 7 3 . 7 6
Y A V 1 3 8
4 6  1 4  3 2 . 0  1 1 9  4 0 4 8 . 0 1
S P R I N G  C  A T  HESS R O
5 3 0 0 5  UASHINGTON BENTON
P A C I F I C  NORTttvfEST
Y A K I H A  RIVtR alSIN
1113USBR  7 6 0 2 2 3 I-IQ 1 7 0 3 0 0 0 3 0 0 3 0 0 2 5 . 1 5 0 O F F
0 0 0 0  F E E T  D E P T H
SU#fiIRY  3F VIOLATXDNj  JN SAMPLES  C J L L E C T E O  F R O M  74/05/21  T O  81/02/19
dOOi0 5 0 0 7 6 30400
#JT5ic TU?b Pti
T E ;.1  P TRsISMTR
CENT H?ih  F T U s u
bl b6
t 3 . 2 0 27.2)
12.50 a .  53
5 7
7 . 1 1 .
2 1 . 2 0 53.OJ
2 2 . 1 0 l>S.db
2 3 . 2 0 5 2 0 . 0 0
3
d.40d
6 . 3 0 0
1
3 3 .
d.dOO
d.aoo
8.600
6 . 5 0 0
B.SOC
3c403 0 0 3 0 0 0 1 0 4 2 0 1 0 2 7 0 1 0 3 4 7 1 9 0 0
P H DO CDPPE  R C A D M I U M C H R O M I U M NE RCURY
L A 5 ClJ,TOT CO,TOT CR ,TDT HG,TOTAL
SU :qG/L UG/L UC/L UC/L UC/L
57 56 0 0 0 . 0
7 . 9 7 0 1 0 . 2 0 9 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
7 . 3 6 0 FO.100 33*3**:3** $***:****f *****+s** o********
1 0 0 0 0 0
1 . 0 . 0. 0 . 0 . 0 .
8 . 6 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0. 0 . 0 0 0
a . 6 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
8 . 6 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
6 . 5 0 0 6 . 5 0 0  +GI'*"SPt^rt*:s~oo*~*$ *:cs+***s+ *****'SC**
a . 5 0 0  *:=*****tf 6 . 5 0 0 2 . 0 0 0 2 2 0 0 . 0 . 2 0 0
<TORE1  WkTRIEVAL D A T E 89/11/25 - S T A N D  - VERSIJN  O F  MAY 1 9 8 3 S T N 7.SUHMARY.l
Y A V 1 3 9
4 6  1 4  0 3 . 0  1 1 9  4 1  0 2 . 0 1
S N I P E S  t. A T  O L O  I N L A N D  E M P I R E  R
5 3 0 0 5  W A S H I N G T O N aENTON
PlCIFIC  NGRTHWEST
Y4K:HJ. R I V E R  i3ASIN
1113lJSBR  7 6 0 2 2 3 HQ 1 7 0 3 0 0 0 3 0 0 3 0 0 2 5 . 6 4 0 O F F
0 0 0 0  F E E T  D E P T H
5 5 . 8 1
55.94
i5
2 3 .
65.4a
6 Y  -43
‘I ONS O N  SAMPLES  CDLLECTCO  F R O M  74/05/21  T O  81/02/19
0Ci)lO 00376
r;ATER TUR3
TEhiP TR.,IDMTR
itNT HACH FTU
64 6 3
13.23 2 5 . 2 2
i3.3J 6.0s
6 S
3 . d .
22.03 50.00
22.6s lbO.bi)
23.5C 3 4 0 . 0 0
00109
PH
S :J
2
1
5 0 .
d-d03
d.dOO
3.3CJ
6 . 5 0 0
8 . 5 0 0
GO403 0 0 3 0 0 0 1 0 4 2 0 1 0 2 7 0 1 0 3 4 7 1 9 0 0
PH Oil C O P P E R CAOHIUn CHROMIUM M E R C U R Y
L A Y CU,TOT CD,TOT CR.TOT H G , T O T A L
ill MGfL UC/L UG/L U6/L UG/L
64. 53 0 0 0 0
7.a37 1 0 . 0 3 2 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
7 . 8 1 0 9.60.3  %+$$;$4*:*3  tC:$$$C*tS  o+:peSSS**  +:*$3%~;3$Gx
0 0 0 0 0 0
cl. 0 . 0. 0 . 0 . 0.
i).ooo 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
o.ooizi i l . 0 0 0 0 .001 ) 0 . 0 0 0 0 . 0 . 0 0 0
6 . 5 0 3 6 . 5 0 0  SfCGfG%l$ CSG+C1C3 e:=+fiC$ee:: fS.+S;CGM
d 5 0 0  i*3******. 6 . 5 0 0 2 . 0 0 0 2 2 0 0 . 0 . 2 0 0
STORE7  RETZXtVAL  Di\Tc  d9/11/29 - STAhO  - VERSION OF MAY 1988 STN B.SlJt4HARY.l
YAVlZl
46 14 39.0 121 01 09.0 1
SULPHUR C Y’d AT MCGEE RO
5 3 0 3 7  W A S H I N G T O N YAKIfiA
PACXFIC NORTHWEST
YAKIHA RIVER SASIN
1119lJS3R 7 0 0 2 2 3 HP 17030003026 0003.990 OFF
0300 FEET DEPTH
iJO OF VALUES
hkAN
f4tEOI 4ti
NO Of VIOLS
?iilCEuT VIOL
~INIt’lU~ UIirL
UiAN VIOL
PIAXIflliM  JXJL
OC:ll
kaTzI?
TiMF
iAhN
55.05
5 4 . 5 0
14.
0 5 . 6 6
66.92
66.54
SUiIMIRI  OF V I O L A T I O N S  JN SdHPLES  C3LLECTEO F R O M  74/03/19 T O  81/09/14
33Olf.l
&lTiR
TEb!P
CE:JT
73
I)0076
TU?d
TR513tlTR
rlACH FTU
73
3 0 . 5 2 0 . 0 6 7
13.00
8
1 1 .
5l.GO
1 7 3 . 5 0
co*30
Frl
S ‘J
3
8 . 0 0 0
0
0 .
0 . 0 0 0
co403 00303 01042 01027 01034 71900
PH c o CCPPER CAOUIUH CNROUIUU MRCURY
LA8 CUITOT COITOT CR,TOT HGrTOTAL
su M&/L uG/L UC/L UG/L UG/L
73 64 OJ 0 ' 0 ' 0 '
7.a33 9.29a 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
7.d20 9 . 3 0 0  *+******a ****St***  +*+*##* +*****t**
0 1 0 0 0 0
0 . 2 . 0 . 0 . 0 . 0 .
i l . 000 6 . 4 0 0 0 . 0 0 3 0 . 0 0 0 0 . 0 . 0 0 0
0 . 0 0 3 6 . 4 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
0 . 3 0 3 6 . 4 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
6 . 5 0 0 6 . 5 0 0  C=9GCI"%*8 ++e3+cS****e-F*****  +***I+***
8.500 ;*Gez**** 6,500 2 . 0 0 0 2 2 0 0 . 0 . 2 0 0
NG OF VALUZS
MEAN
MEDIAN
’ NJ OF VIJLS
PCicCEhT VIOL
UINIHbr4 VIJL
nEAti VIOL
fiAXIMlJH VIOL
54.d5
11
3r).
66.i.J 21 .;,J
70.03
78.83
- STAND - V2RSION Of MAY 1988 STN 9.SUHFlARY.l
YES105 STS 12501660
46 16 23.0 120 08 44.0 2
SATUS CREEK AT 3x1 GAUGING STATIOH
5 3 0 7 7  Y A S H I N C T O N YAKIHA
PACIFSC NORTHYEST 130400
YAKIMA RIVER BASIN
111~lJssa  6 1 0 4 2 5 HZ 17330003027 0002.540 OiF
0500 FEET DEPTH
IU!4UrlRY  GF V:JL~fIOl~~  ON SA,Y?LES C3LLECTtO FkoH 31/03/25 TO a4108128
003 LO
WATfR
TEYP
C~MT
ilG375 00409
TlJ16 P!i
TR<IDHTR
-IACW FtU s!J
00403 00300 01042 01027 01034 11900
Pi-l 00 COPPER CAOHIUH CwRonrun MERCURY
Lpa Cli,TUT CO,tOT CR,TOT HG,TO74L
SU ?&/L UC/L UC/L UC/L UC/L
35 34 0 0 0 0
7.567 9.628 0.000 0.000 0. 0.000
7.550 9.900 **+***c** **:***f++* *****+*a*  *a+*+****
0 1 0 0 0 0
0 . 3. 0. 0. 0. 0.
3.000 6.000 0.000 0.000 0. 0.000
0.000 6.000 0.000 0.000 0. 0.000
0.000 6.000 0.000 0.000 0. 0.000
6.500 6.500 *tf+zGSC* **C:**$+*C  $**eGCf”,3  M$*+?+:$
8.500 33+**:f*** 6.500 2.000 2200. 0.200
37
lZ.iiO
12.70
4
11.
23.17
iS.GD
35 0
5.11 o.oocl
2.00 3$***:3$;99
0 0
3. 0.
0.03 0.503
O.OJ 0 . 0 0 0
0 . 0 0 o.oto
M1N CRIT~RIA$O+++$Z~~ s+~c:vu+=;:: ;%f+;;;*=C:: 6.505
UAX CRITERIA 65.00 21.03 50.00 a.500
0
2
HEPN
,hlEOIAN
NC OF VIJLS
PEi?CEh I VIJL
49.64
14.
5
STN ll.SUMMARY.1- STA;dO - VERSIDN OF MAY 19&M
YES104 TIS 12506000
46 18 39.0 120  11  20 .0 2
TOPPENISH CREEK AT 8111  GAUGE
5 3 0 7 7  W A S H I N G T O N YAKIHA
PACIFIC NORTHWEST 130400
YAKLMA ZIVER dASIN
1119USBR  8 1 0 4 2 5 HCI 17030003016 0001.930 OFF
0500 FEET DEPTH
SUMMARY U‘F VIOLATIJNS JN SAMPLES COLLECTED FdOH dl/O3/25 TO 84/03/28
0
0 .
a0075 oo+oo
TUitZ Pd
TR3Id+lTR
3bCi-l FTU SJ
35 0
3.60 0.500
0 0
0. 0 .
O.CS ll.OOC
0 . 0 0 0 . 0 0 6
0 . 0 0 3 . 0 0 0
00403 00300 01042 01027 01034 71900
PH 00 COPPER CAOMIUH CHROMIUM MERCURY
LA3 CUITOT CG,TOT CR,TOT HG,TOTAL
SU MG/L UG/L UG/L UC/L UG/L
35 34 0 0 0 0
7.525 9.739 0.000 0.000 0. 0.000
7.505 9 300 +**.+****f3 **..*...**I*. -a--I--r-r-r+-....t ****:***** ++**t**+*
0 1 0 0 0 0
0 . 3. 0. 0. 0. 0.
0.000 5.300 0.000 0.000 0. 0.000
3.000 5.300 0.000 0.000 0. 0.000
0.003 5.300 0.000 3.000 0. 0.000
6.500 6 500 *$****;;;*f ..**.A.L.A.***. -r-.b--T.-tt..rt 3*3**43*3 *******it*
8.500 *tOCOzetS 6.500 2.000 2200. 0.200
STORE1  RtTRiEVAL  UiTE 39/11/29
2
5.
5, ..5
65.93
6 6 . 2 3
S T N  13.5uHHARY.l- S T A N D - VEdSION O F WAY  19aj
YES600 sIt4
4 6  2 3  4 0 . 0  1 2 0  4 8 3 0 . 0 2
SLMCOE  C R E E K  1  M I  YEST  O F  PIJYER S T A T I O N
5 3 0 7 7  YASHINGTJN YAKIHA
P A C I F I C  NORTHYEST 1 3 0 4 0 0
YAKIHA R I V E R  aASIN
1113usaR  3 1 0 4 2 5 H P  1 7 0 3 0 0 0 3 0 1 8 0 0 0 3 . 5 2 0 O F F
0 0 0 0  FEET  D E P T H
SUHY,iRY  OF VICLATIONS O N  S A M P L E S  C O L L E C T E D  F R O M  31/03/25 T O  a4/08/2a
SCUl? 3 0 0 7 6 0 0 4 0 0 0 0 4 0 3
kATkP
1 t ‘4 P
Cf’4T
31
lJ.99
1 1 . 4 0
0
J. 6 . 0 .
0 . 0 3 5 7 . 0 0 O.OGO
0.013 7 1 . 0 0 0 . 0 0 0
0 . 0 0 d5.00 0 . 0 0 0
TUi;d Pti
TRZXJHTR
HACn  F T U Sd
35 i)
7 . 2 6 0 . 0 0 0
2 0
Pd
LA8
SU
3s
7 . 6 7 1
7 . 6 6 0
0
0 .
o.uoo
o . u o o
0.3uo
6 . 5 0 0
0 0 3 0 0 0 1 0 4 2 0 1 0 2 7 0 1 0 3 4 7 1 9 0 3
00 C O P P E R C A O H I U H C H R O M I U M M E R C U R Y
CUITOT CO,TDT CR,TOT HG,TOTAL
MG/L UC/L UG/L UG/L UC/L
34 0 0 0 0
9 . 9 3 5 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
1 0 . 2 0 0  ***cG****  *3+****** *********  3**4**3**
1 0 0 0 0
3 . 0 . 0 . 0 . 0 .
6 . 3 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
6 . 3 0 0 0 . 3 0 0 0 . 0 0 0 0 . 0 . 0 0 0
6.300 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
6 5 0 0  +XC%tf$  $~fiSSC+$. *********  =*e***e8*+
3 500 **3SfS%*$. 6 . 5 0 0 2 . 0 0 0 2 2 0 0 . 0 . 2 0 0
ziTd*ET  RfTltIrVAL  O A T E  dY/11/29
N O  i;F  VALUiS
MEAN
blEDi  Ih
NO O F  V I O L S
?ERCEF;T  VISL
HINI?ltiH  VIljL
.
HtAN VIOL
HAXIWi4 VlJL
OOdll
wATfrc
15 ;X  3
F;nN
73
5 2 . 6 2
5l.dd
d
1 1 .
6 6 . 2 0
6a.7;
7 2 . 5 5
- STAHD - VERSI3N DF HAY 138a STN 15.3UHMARY.l
f&V109
46 32 07.0 12O Zd 18.0 1
AHTANUM  C  A t  HOUTH
5 3 0 7 7 YASHINGTJN YAKIMA
PACIFIC NOITHblEST
YAKIHP  R I V E R  B A S I N
1119USdS 7 6 0 2 2 3 H P  1 7 0 3 0 0 0 3 0 0 3  0 0 0 0 . 2 8 0  O F F
Oil00 FEET  OEPTH
SUWARY  3F V L C L A T I O N S  D N  Sl!4PLES  CJLLECTED  F R O H  74/03/21  TO 81/09/15
J3OlG 00075 0 0 4 0 0
biATEir TURl Pli
T f :.l P TR3IJflTR
i?KT HACH FTU S U
73 73 2
1 1 . 4 5 6.ba a . 5 5 0
Il.03 3 . 0 0 d.550
3 2 1
4 . 3 . 5 0 .
i l . 4 0 5 4 . 0 0 8.005
L 1 . 9 3 77.co 6.600
2 2 . 5 0 1 0 0 . 0 0 a.600
00403 00300 0 1 0 4 2 0 1 0 2 7 0 1 0 3 4 71900
Pi-i
L A 5
SU
73
7 . 8 1 3
7.d45
0
0 .
o.oou
DO C O P P E R C A D M I U M C H R O M I U R  WERCURY
CUtTOT CD,TOT CRITDT tiG,TOTAL
F I G / L UG/L UG/L UG/L UC/L
6 3 0 0 0 0
1 0 . 8 3 6 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
io.aoo  **s*=s~++*  *'+3+***++  I********  *:its+*****
0 0 0 0 0
0 . 0 . 0 . 0 . 0 .
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
lJ.UOO 0 . 0 0 0 0 . 0 0 0 0 . 0 . 0 0 0
6 . 5 0 0 *CWH%Sf  :: +tt+*+t** +***ft+*** ****:lf**:$*
u.000
u.000
6 . 5 0 0
a . 5 0 0  *e**+**** 6 . 5 0 0 2 . 0 0 0 2 2 0 0 . 0 . 2 0 0
STDRET RcldIiVAL DATE 8S/li/ZY - STAND - VERSION OF MAY 1988 STN 14.SUt4MARY.l
YES100 AGM
46 31 38.0 120 46 44.0 2
AHT4NUM CR 4 t41 E4ST JF TAMPICO BY FOOTBRIDGE
53077 WASHINGTON YAKIHA
PACIFIC NDRTHLlEST 130400
Y4KiMA RIVE2 BASIN
1119USBR 810425 HO 17030003009 0016.840 OFF
0000 FEET OEPTH
SU+iMARV JF VIOLATIONS OH SAMPLES COLLECTED FROM 81/03/25 TO 84/08/27
NC OF VALUiS
MEAN
?+EdIAh
NO of vIoLS
PERCENT VIDL
MINIFILM VidL
MEAN VIOL
MAXIMUM Vi3L
37
*a.10
45.22
37
3.94
7.YO
1
3.
65.12
65.12
55.12
0
0.
0.03
30375 00~00
TUITB Pii
TRJI3HTR
tiACb’ FTU su
35 0
1 0
3. 0.
35.03
as.00
85.00
ti.003
3.lOO
0.000
90403
PH
LP>
su
35
7.426
7.450
0
0.
0.000
0.000
0.000
b.500
00300 01042 01027 01034 71900
00 COPPER CAOHIUH CtlROMIlJH MERCURY
CU,TOT CO,TOT CR rTDT HG,TOTAL
sRG/L UG/L UG/L UG/L UG/L
34 0 0 0 0
10.701 0.000 0.000 0. 0.000
10.550 3*%*;3**3 *+**+*:**:t *w****** *******m
1 0 0 0 0
3. 0. 0. 0. 0.
5.200 0.000 0.000 0. 0.000
5.200 0.000 0.000 0. 0.000
5.205 5.000 0.000 0. 0.000
6.500 +$CCGG+*e ca$3++93C PO******* *****St+*
3.500 **:Q*$+**t 6.500 2.000 2200. 0.200
STORc’l  hkTaIEVPL  Oil:  jS/11/29 STN 23.SUHMARY.l- S T A N D - V E R S I O N O F M A Y  1 9 8 8
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5 3 0 3 9  W A S H I N G T O N K L I C K I T A T
1 3 1 0 9 1
112ilRJ
0 0 0 0  F E E T  DEPTtl
Hi-l  1 7 0 7 0 1 0 6 0 0 1 0 0 0 7 . 2 3 0 O F F
SUfiMARY  O F  VIOLbTIgNS  UN S A M P L E S  C O L L E C T E D  F R O M  48/05/31 T O  86/07/28
SC*00
PH
0 0 4 0 3
2H
L A S
SU
46
7.a2.2
7.ao3
3
7 .
a.600
8 . 7 3 3
8 . 5 0 0
5 . 5 0 0
0 0 3 0 0 0 1 0 4 2 0 1 0 2 7 0 1 0 3 4 7 1 9 0 0
0 0 C O P P E R C A D M I U M C H R O M I U M  M E R C U R Y
CU,TOT CD,TOT CRtTOT H G , T O T A L
MC/L UG/L UG/L UG/L UC/L
1 4 6 4 1 3 6 4 2 66
1 1 . 4 6 2 1 0 . 1 9 5 4 . 3 8 9 3 . 0 . 6 0 0
1 1 . 5 0 0 8 . 0 0 0 1 . 0 0 0 0 . 0 . 5 0 0
0 19 2 0 2 3
0 . 4 6 . 6 . 0 . 3 5 .
0 . 0 0 0 7 . 0 0 0 2 . 0 0 0 0 . 0 . 2 0 0
0 . 0 0 0 1 2 . 6 3 2 2 . 5 0 0 0. 1 . 0 8 7
0 . 0 0 0 2 1 . 0 0 0 3 . 0 0 0 0 . 8 . 0 0 0
6 . 5 0 0  $CCS.~C+;  0%=$3C:t~?  3**?W3.+$  M=i'+3~t+H
a . 5 0 3  ***f*f**e 6 . 5 0 0 1 . 8 0 0 2 2 0 0 . 0 . 1 0 0
STORET RETRIEVAL OAT: 89111129 - STAND -
/TYPA/AHENT/STREAH
NO OF VALUES
MEAN
MEDIAN
YO OF VlGLS
PEi7CENT VIOL
tlINIHUH  VIOL
MEAN VIOL
HAXIHUH VIOL
0 1 0 5 1
LEAD
?S,TOT
UG/L
40
4 2 . 4 5
a.50
1
SUMMARY OF VIOLATIONS ON SAI4PLES COLLECTED FROM 48105131 TO i36/07/28
01147 01092
SELENIUM ZINC
SE,TOT LN,TJT
UG/L UC/L
36 4 1
0.500 3d.J
0.500 2 0 . 0
0 1
0 . 2.
0 . 0 0 0 4 2 3 . 3
0 . 0 0 0 4 2 3 . 0
0 . 3 0 0 4 2 0 . 0
VERSION OF HAY 1988
14113000
4 5  4 5  2 4 . 0  1 2 1  1 2  3 2 . 0  2
KLICKITAT RIVER NEAR PITT, YASH.
53039 WASHINGTON KLICKITAT
1 3 1 0 9 1
S T N  l . S U M H A R Y . 2
112YRD HQ 17070106001 0007.230 OFF
0000 FEET DEPTH
STJRfzT fiETRIEVAL GATE 3Y/ll/29 - STAND - VERSION OF M A Y  1 9 8 8 STN 37.SUMHARY.l
KLI134
4 6  02 2 9 . 0  1 2 1  1 1 00.0 3
KLICKITAT RIVER AT UOF FISII HATCHERY 54 6N 13E
5 3 0 3 9  UASHINGTON KLICKITAT
PACIFIC  NJRTHWEST 1 3 1 0 0 0
CJLtiMBIA RIVER BELOU YAKIMA RIVER
1119USBR 930a27 17070106027 0002.840 ON
Gll03 FELT CZPTH 387 blETERS ELEVATION
SUi4M.4RY OF VIOLATIUNS 3N SbHPLrS COLLECTED FCJfl 88/oa/04  TO 89/09/12
Jo:10 SO076 OOGOO
riTcR TURti Pr(
TC!lF TR3IDkTR
Cf’lT nlcti FTU SU
0 0 4 0 3
Pfi
LAJ
SU
s
7 . 5 2 4
7 . 5 2 0
0
0 .
0 . 0 0 0
3 . 3 0 0
0 . 0 0 0
6 . 5 0 0
0 0 3 0 3
DO
01942 0 1 0 2 7 01034
COPPER CAt)MIUM CHROMIUM
CUITOT CDsTOT CR ,TOT
UG/L UG/L UC/L
2 -2
4 . 5 0 0 1 . 2 5 0
4 . 5 0 0 1 . 2 5 0
2
2 .
2 .
7 1 9 0 0
MERCURY
HG, TOTAL
UG/L
2
0 . 3 0 0
0 . 3 0 0
1
5 0 .
0 . 4 0 0
0 . 4 0 0
0 . 4 0 0
MG/L
7
1 1 . 5 7 1
lo.aoo
NO OF VALUfS
HEAN 49.d2
MtDibik
NO OF VXOLS
PEiiCEFiT VIJL
5 0 . 0 0
0
0.
0.01)
0.03
7 7 6
Y.50 3 . 3 3
lG.OJ 2 . 5 0
0 0
0. 0.
C-00 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 o.oc
2
7 . 1 7 5
7 . 1 7 5
0 0 0 0 0
0. 0. 0. 0. 0.
5 . 0 0 9
0 . 0 0 0
0 . 0 0 0
0.000 0.000 0.000 0.
0.000
0.000
6 . 5 0 0
a. 500 a.500 z=+:=**s**:+ 6.500 2.000 2200. 0 . 2 0 0
STJRET k?TRIEVAL CATi 89/11/29
.
STH Z.SU!tMARY.l- STAND - VERSION OF HAY 1988
14112500
45 50 38.0 121 03 32.0 2
LITTLE KLICKITAT R NR WAHKIACUS, MASH
53039 UASHINGTON KLICKITAT
112WRO 7 7 0 1 2 5 Ii0  17070106004 0000.290 OFF
0000 FEET DEPTH
/JYPA/AMhNJ/SJdE,iM
NO OF VALUES
MEAN
MEDIAN
NO OF VIOLS
PERCEhT VIOL
f4INIdUM  VIOL
MEAN VIOL
MAXIMLiH  VIOL
00011
WATER
TEMP
FAriN
24
55.33
53.15
6
2 5 .
68.90
74.60
81.50
SUH#aRY OF VIOLATIONS ON SAMPLES COLLECTED FROM 76110105  TO 77109128
O@OlO 00076
UAJER JURG
T:YP TR-;IOHTR
CEkT HACH FTU
24 0
li.99 0.00
11 75 t********.
4 0
17. 0.
22.70 0.00
25.22 0.00
27.50 0.00
00400 00403
Pti m
LA3
su su
24 0
a.604 0.000
(r-600  O(+%%C'$GC
14 0
55. 0.
it.600 0.000
8.871 0.000
9.400 0.000
6.500 6.500
00300 01042 01027 01034 71900
00 COPPER CAOHIlJtd CHRONIUH MERCURY
CU,TOT CO,TOT CR,TOJ HG,TOJAL
MC/L UC/L UG/L UC/L UG/L
24 0 0 0 0..~
12.404 0.000 0.000 0. 0.000
12.450 *****:L+*t *****+*++ %%%%S%SS%  **s*+**+*
0 0 0 0 0
0. 0. 0. 0. 0.
0.000 0.000 0.000 0. 0.000
0.000 0.000 O*QOO 0. 0,000
0.000 0.000 0.000 0. 0.000
6.500 +%+SStl%+ f%+%$%3%% %W%%%+$ %%+%3%3%%
8 . 5 0 0 8.500 3*S%C%StS 6,500 1.800 2200. 0.100
STORET RSTRIEVAL CATi tl9/11/29 - STAND - VERSION OF HAY 1988 S T N  3 . S U W A R Y . l
14110720
4 6  0 1  0 1 . 0  1 2 1  1 2  2 8 . 0 2
OUTLET CR NR GLENWOOO,YASH
5 3 0 3 9  YASHINGTON KLICKITAT
1 3 1 0 9 1
NC OF VdLUES
HEAN 52.17
MkOIAN
NO OF VIJLS
5 3 . 6 ' 3
2
PERCcNT VIOL 1 7 .
HINIMUM VIJL 6 8 . 0 0
!-lEAN VIOL 6 6 . 0 0
HAXXNL;H VIOL 6 8 . 0 0
SUWH>RY OF VIOLdTI3NS ON
50513 1)0373 3osoo
NATER TU.?3 PH
TE.4P TR+IUHTR
CENT iiALH FTU su
12 6 6
1 1 . 2 1 2.82 6 . 9 1 7
12.OJ 2 . 9 0 6 . 9 5 3
0 0 2
0. 0 . 3 3 .
0 . 0 3 0 . 0 0 6 . 2 0 3
c.00 0 . 0 3 6 . 3 0 0
0 . 0 3 0 . 0 0 6 . 4 0 0
112WRD
0000 FEET OEPTH
17070106
SAMPLES C3LLECTED FROM 73/12/04 TO 80/06/10
00403
PH
LA3
iU
0 0 3 0 0
0 0
MC/L
6 6
7 . 3 0 0
7 . 2 0 0
0
0 .
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
6 . 5 0 0
9 . 4 6 3
9 . 1 0 0
0
0.
0 1 0 4 2 0 1 0 2 7 0 1 0 3 4 71900
COPPER CAOHIUM CHROMIUl4 MERCURY
Cu,TgT CC,TOT CR,TOT HG,TOTAL
UG/L UG/L UG/L UG/L
6
5 . 0 0 0
5 . 0 0 0
1
17.
7 . 0 0 0
6 6 7
0 . 1 6 7
0 . 0 0 0
0
0 .
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 .
0 .
0
0 .
0 .
0 .
8.50!1 *%;33**‘$$::: 6 . 5 0 0 1.800 2200, 0 . 1 0 0
STOREI RETRIEVAL OATE 89/11/29
/TYPA/AMBNT/STREAH
- STAND - VERSION OF H A Y  1 9 8 8
14110720
4 6  0 1  0 1 . 0  1 2 1  1 2 2 6 . 0 2
OUTLET CR NR CLENWOOO,UASli
5 3 0 3 9  UASHINGTON KLICKITAT
1 3 1 0 9 1
112URD
0 0 0 0  F E E T  OEPTtl
1 7 0 7 0 1 0 6
MO OF VALUiS
MEAN
HEDIAN
NO OF VIOLS
PERCENT VIOL
MINI!4lJM  V I O L
MEAN VIOL
MAXI?cUM VIOL
0 1 0 5 1
LEA0
PB,TiJT
uG/L
6
4.55
4.50
0
SUMhARI  OF VIOLATION5 ON SAIPLES COLLECTED FROM 73/12/O) TO 80/06/10
01147 01092
SELENIUM ZINC
SE,TOT ZN.TCIT
UC/L UG/L
6 6
0 . 0 0 0 2 6 . 7
5 . 0 0 0 2G.O
0 0
0 . 0 .
0 . 0 0 0 0 . 0
0 . 0 0 0 0 io
0 . 0 0 0 0 . 0
STN 3.5UtWARY.Z
